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TOGO NUTRITION STATUS REPORT
 

I.Objec t Ive5. 

There were seven objectives for the Togo Nutrition Starus Survey: 

1) The iurvey was tW:provide a statistIca I.v valid ass essmer t of 

the nutritinuaL star.us of the preschool population of the five
 

administrative rural regions p1uq the one urban region o*
 

Togo. This wa to he dune by measuring certain crcial indi

cators of nutrition itatus in preschoolchi.dren 6--71 months f 

age selected K, a generally accepted sarvey sampling techni,'e. 

The data should a.low for the estimation and comparison of 

undernutrition in peschoc'lchildren among the six regions, for 

variables based on all children within a region with prevalences
 

of the variable of five percent or greater.
 

2) 	7he survey was to provide statistically valid data on anem.a
 

in the preschool survey child plus his mother. This data was
 

collected on a 20 
percent subnample of the total population
 

surveyed. This should allow for country-wide astimacon and
 

comparison of anemia in preschooichildren by -elected age
 

groups and in mothers. It also should give an indicat!rn of
 

the anemia prevalence in children and mothers among the six
 

regions,
 

3) 	The survey was to collect informatiorn from the mother on her
 

present status as regards pregnancy and lactation, and on the
 

weaning history A the survey child. Such information should
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aid in the Iiteutpretatlon of the undernutritonAnd anemla 

data, and give bettor de-cr'. ptve information of rhesz,.
 

conditions.nd pract tces; In Togo.
 

4) The su:vev was co col I.e 
 tlimited soctoeconomic daza from the 

household head. Kuch information should help in nutr iion 

data int erpreta tin,
 

5) The survev was to 
 o.o.Lect R limited quanti:ty of dem!ographic
 

information which sh ud also aid In nutrition data 
n!ter

pretat ic, 

6) 	The survey w<as to fulfill Lhe :eed expressed by rho, Togo
 

Minstry of WA Developmnc for a reliable reference data
 

base to be usod to planning intarvention prograns in nutri

tion and monitoring possibie change r..esultin g from ucich
 

programs.
 

7) The survey was to heip deve lop the capabilit.v of Togo per

sonnel, thrcugh training and fietd experience, ro conduct 
a 

survey and make r utritional -Os,,omJ,.nts by selected anthro-

pometric, clinical and biochemical meanu, Such capabilities 

should be helpful in nutrition surveys and surveillaince in the 

future in Togo. 

Rationale
 

In 	the past, 
nurriItfan surveys have been complex undertakings.
 

They collected an enonTmous amoun; of data which 
van often difficult
 

to analyze. They were expensive, requiring a large, highly trained
 

staff, much equipment and complicazed techniques. A number of
 

http:conditions.nd
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years often pa'q.ed beforo the final 
report wes issued and could
 

be used for plannIn, of programs, i\nother problem has been the
 

lack of Standal.dfzat Jun , and hence comparabillty 
 of surveys.
 

As a result, the Ei;hth Joint Export (.ommlt.tie of FAO and WHO 

of 1971. (1) has emphasud the need 
for luvelopin,, techniques
 

to detern L 
e the :.'ldw ide Prevalenc of malrutrition and to
 

make the ren:suMt a 
corn:p aabl.e from one country to another.
 

During the po. thKree yers, the Cen:er for Disease Control has
 

developed a methodo.ogy fOr a .!nplifled field assessment of
 

nutritional 
status of populations in developing countries (2).
 

From past experience the degree of undernutrition in the preschool

child (ages 6-71 month;) is rentead to 
and can act as an indication
 

of the level .f the nutritional statu: 
of that child's community (2). 

It has also been found that certain anthropometric measurements, 

selected ci inbca] data and hemagiohin levels can be used as the 

key indicators of nu:ritlonal .: tatus in this high riAk group (4,5). 

Probability sa'npiin; techniques must then be used in 
the selection 

of the children to he surveyed so that statLsztically valid estimates
 

of the nutritional status of 
regions and comparisons among them can
 

be made (6). The above mechodology has been applied in the Sahel (7), 

Nepal (9), Sri Lanka (9), and Liberia (1.0) oe'r the past 2 years.
 

Rapid assessments of 
 he magnitude and geogtapir:cal dIstr bution of 

protein-cao.rie malnutritin an d anemia have been ebtained with a
 

mi nimum of exa,; ,,ns'and vfthin a ohort: time ( s,than a year from 

inception to 
fi nl".repcrt). it nust be emphasized, however, that 

this methodology doe:s new address the 
causeo of the undernutrition
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IIi Background Information
 

A great deal of 
concern has been shown by the government of 

Togo over the nutritional p-nb'-w of its people as evident by 

the emphasis placed on nutrition in their health education and 

preventive medicine Programs (11) In 1964-1965, the SocL ety 

for Studies on Economic and Social Dvelopment and the Government 

of Togo carried out a national study oa .he budgets and food 

consum-ption u.f Togol~ese far:ilies (12). This !ave ne governmennt 

information on the composition of dali..' diets, providing the 

percentage of daily requirements of proteins, calories, minerals 

and vitamins consumed, This study was carried out on a sample 

of households in LomA. 
sm .ler urban villages and the rural areas. 

l the zural areas, 23.2 perceut of the households had diets with 

less than 80 percent of the recocrmended amounts of calories, while 

35.2 percent of the households had diets with less than 80 pet-cent
 

of the recommended amounts of protein. The urban areas also showed
 

deficits in 
calories and proteins, although Lord households con

sumed wore protein than other urban 
areas.
 

On looking at hosital acmission,, one 6ees th-t severe cases of 

protein-calorie malnutrition do 
 in Togo.occur For exaple in 

1974 at the University Hosoita. f W, 208 of the 166 pediatric 

admissions (11. 8 ptc,.rt) ere fur dlaso of alnucrition (13) 

Ile most difficult.- period for the fod supp lies throuhis May 


June (14) and most cases of kwahiork,:r nd marasmus occur during 

the summer, peaking ii August and September (35). Alwost all.
 



cases occur between one and three years of whichage, corresponds 

with the weaning period of jnfants in Togc (13). 

From 	 the ab.-vc, malnutrlt on is a problem logoin ard a priority 

of the government. Cluantitative dat-i to define the extent of 

nutritional problems, theirand distribution among the population 

and geographical regions of the country did not exist. In the 

spring of 1976, the gover-nent of Togo accepted the 	U.S. Agency 

for 	 international. Development's offer of assistance in obtaining 

consultants to design and carry cut a national nutrition survey
 

to answer these questions.
 

IV. 	 Survey Design and Methodology 

A) Core Data Items 

In a 	 field survey, the data items should be easily measurable 

with acceptable accuracy and reliability, should adequately 

assess the i 	 undernut:rit U: conditions consideration, and 

must remain 'within i-ho practical constraints of time, money, 

equipment, and personnel. 1 criteria in mind, dataWth these 

items %ere* coen whichwere thought: by CDC, USAID and Togo 

officials, to adequately reflect a child's status with regard 

to underrnutrieion ,ind 	anemia. 

Anthropometry allows one to assess protein energy undernutrition
 

by using the simple body measurements of weight and height (and
 

perhaps arm circumference) (4,16). 
 These measurements rely
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on accompanying accurate age information for Interpretat-ion 

and to permiit comparison with a reference popuot:iton (17). 
 In
 

Togo 
a sstem of hirth racistrar ion has eun . iv,oped over 

the past decade, Or It 'a: real.1£zedl before field w,rk hegan 

chat this rOg. ".h; .ti' was rot var y effec- A1[ e lreas.
 

Because of thY 
 a sries of historic(l calendars was developed 

and the Togolese pido :orkers were trad i' ho
1 
use, The 

method of dete rmininZthe aqe " recorded on e ach ild'
 

form so that the res-u coA be  'ayzedavccrdin, no thi!
 

method of age determinati,-n. 
 The co 'ribution 
 of ouhic
 

differences to .distort.nq 
inthrepo.,tr:[c data comnpari:ons
 

between logo and western refecrence populations iQ acr 
 a minimum 

witnin the age group 6-7 ru ,
-:,(1.8) and is a minimal bias
 

for comparisons between 
regions.
 

With accurate h:eight, weight and age detco.rminations and an
 

acceptable reference population, the two major types 
of
 

protein-caloric undernutrition 
can be distinguished: i.e.,
 

wastin& which is 
 a deficit in wei.ht-for-height and 
a mea

surement of acute undernutrition, and stunting which is a 

deficit in height-for-age and a measurement of chronic 

undernutrininn. Wasting recuires_ a severe deftciency of
 

both protein nrd calories of weeks to 
a few months. This
 

is only seen 
in large numbers during a fam!ine situation
 

or 
other acute food shortage. 
 Stunting requires a
 

http:istort.nq
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mild to moderate deficiency of both protein and calories for 

greaiter than 6 months. The distributton o4 weighL for ae 

measurements will aiso be pre!,ented, but ti lt.does not 

di.st n,u I:beo long-term stunting due :o retarded 

linear growth ot bones and short-term was t.-.:g of muscle and 

fat (19).
 

In the dtaanalysis, in addition to standa,.d distribution 

tables, stunting and wasting data will be z>mbined in the 

Waterlow type of table (20). The format o, such a table is 

given below.
 

Height-for-Age
 
(Percent of Median)
 

Normal Mild 
 Moderate Severe 
95+ 90-94 85-89 <85 

W Normal 90+ 
Normal 

Mild 80-n9 to Mild Stunting 

t 
 Moderate 
 70-79
 
W Q Wasting

Severe 
 <70 Wasting
 

The measurement of hemoglobin by the spectrophotometrIc deter

mination of cyanmethemoglobin is preferred in the assessment 

of inemia since it is a direct yreflection of the ox pen carrying 

capacity at the blood and can be pe for-med with satis factory 

.accuracy (21). It offers the addittcona] advantages thot 

specimens car be relatively easily handleJ in fieldthe and 

transported to a central locatici, for spectrophotometric 



determinations, T'he method used in the Togo survey [nvoived 

the collOction of spec lmens by the Becton-Dickinson Unopt:te 

system and their an'1]ysis by the Hausch and Lomb MHni spec 20 

TM Spectrophot-men er, 

In sum2,iar; ohefolo,'ing core data items were selected for 

the two. cA an-, under co:sideratiou:
 

a) undornu-riticn - weight, hight, an 
 arrm circumference 

b) anemia - em -,bin 

ihse items Meet the ,:t-rla of ease of measurabllitv with 

acceptable accurac. amd retliability, and of adequate assess

ment of the nutrl,cionii , conditions under consderation, while 

remaining within pracoical resource constraints, 

B) Other Lata -lis 

apns ofOf the many l inc:. a - , undernutrition, orly that of 

bilateral pedal edema was included in the survey, This Is 

an objective and cardinal sign o severe protein defic.eeacy 

or kwashiorkor in voung ahildren (5). Field personne I can 

be taught quickly to ra'ognize it, Nonyve ,t is difficult 

to quantitate and only Its presence or ,bsercu was sought. 

Mothers were asked, "Are you pregnant?" If they anrwered 

no or unknown, they were asked, "Are viu presently breast 

feeding any child?" This informati)n w's necessary for the 

interpretation of the mother's hemoglobin values. 
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Mothers 
wvre asked, "I- the survey child presently breast feeding?"
 

If they ans;;ered no, 
rhey aere asked, "At what age did you wean 

hi m?" Al. mothern w're then asked, 'At '>'hat age did h" first
 
receive i
so 
 *-
d n gm .sij food,.?" Answprs 
cO these questions 

aided inr h, terprL.clon of 
the child's nutritional status
 

and providad Fumne quantitative data on 
these practices in Togo.
 

The househi 
hea, was asked, "How much money did your household
 

speud juring the preced.ing morth'" 
 The original questionnaire
 

posed the name 
qu:estion "for 
the preceding year," 
 but this was 
altered to i.s present 
 arm bhfore field work began, A question
 

to determine ti 
amount of 
 and oltuivaed was drcpped when
 
field 
testing revealed that 
quanuificacion of 
 iandareas by rural
 

farmers vas dneible. The h,.ehnld head yes 
then asked, 

"Which.. and l,, :,auy, of Qe Fol lo ing ic-ned by 

of Your household?" 


I Leo; a',c members 

(Sea question.airp in 
Appendix G for 
a list
 

of these too - "goats" Ps dropped before 
survey yor began,) 
The number of artic. found ,werc weighted and related to 
the
 

household size 
 'e nttemptedcto correlate she 
answers 
to these
 

two quzstions ,wit 
che child's nurritional status.
 

Finally, a limited number of demographic facts were obtained.
 

These included the mother's ethnic group, the child's sex, the
 
size of the household and 
the bLth order of the child examined. 

The determinatiun of birth inte:val was elimiaated after early 

field testing, Associations between these facts and the 
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nutritional stlr~us of 	the child were looked for.
 

C) 	 Select ion urvey Unive.rse 

The survey ",vse and Lh, geographiral .rea In which the 

survey... wo- l be,<, c,,l ed h~v (,t.,u and, CD(:co {Ced "wcr;,d~e].lnea 

offictials. t'he survey ;..n.ers:e was4 VJIA &.:as: Or: ,Ontirce 

populati 
 of Togo PA, millon VP the 1( census). The 

ccirntrv i.sdivi dc intp- 5,,:dmini- r-.,b e ;-,z.:. thes,-,. 

divi ion.. ,pro tsed O,. u,::* for. W N~r countl] r£ .w E.),' i )-3 ,.'k
 

separate MJ :in "'egion', (dgipor- re in6 ,oa 
 s 	 tn
 

U 	 pomp us the 0 large commu'n'--. atd w[.hi Au 5 adminis

trative, regions-, M;S O!Oeated. This reS<U-[:I in an: 	urbanl
 

popu 	 lto of 29S,540, O-." 7 pe'r'cent of c.n m"ai population
 

and a rural 1op-lation of ! 6 OIM oi 343 pe-neut 
of the 

total poulatioo-i. In'summn ,. 1 re er, :ample: reas or 

subuniverses in the surve'y-, conssti, of the 5 rural adrnini

trative ruzions and an urban regio-n (Fijure I). 

Sampler were then drawn rrcom each it the 
.. regions so that 

the p.ev !ence esinates for each region ',culd have a precision 

above the predetermin ed min!cfL -i,,acceptable l:va-]., and ;ould 

allow pre.iminary r. g ion compa r isons froma si oL' nspect l.an 

of the data. Sign ificance tet iny could ::,hen ho dtrectmly
 

performed with the F-test, 
t-cest or chi-square test to deter

mine if significant differences in nutritional status existed 

among the regions (22). 



UPPER VOLTA FIGURE 1
 

REGION 5:
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REGION BENINi4:
 
KARAI 

BASF AR 
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REGION 3:
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RE IO 2: 
PLATEAU 

ATAX PAME 

KPAL!ME 

REGIONI. 
A R IT IM E MGWc:.VIET E3 AN,H 

S. C,'L, - 0; GUIVE.4 
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D) 	 Sampling Methods
 

Each region or qample area :'ust consi.t of at least 30
 

clusters or sampet, sites to permit the ostimation of protein

caicnrte unlernr:rinla and na:a (aso well as oche~r parameterso 

examined bv :he the 	refoUa level 00', -ttui)mitstical 

testinz could ther d te:i: e if Idnlf-i c ii t rce;:.',:,.in 

nutriion para:cto s existed bccwvn: reo ion::, (A .etiie 

description of thosqe 2:,lations ar ' an r: )i 	 pndi:x 

In the first stagn & the sampling pr ':educ, mi n~u:i <f 

30 sample Lt es ilagc or commuto quarters) wire sl-cted 

v'ithin eack rt g' -n using the 1970 census daa, !.e probabiity 

of in2iusicn of a village or conmun, quarter i: :..c sample 

was proportional to its populati.on .Exenpt in the Maritime 

and Plateau regions whi~i 'ere sampled at half theo sampl ing 

rate as there st uf the country.) 

The second stage of the sampling procedure was carried out 

in the field by the individual teams. In each sample site, 

the first household wc randomly chosen as expi nd in 

Appendix D. Then the team proceeded to adjacent households 

until 30 children age 6-71 montha were examined. 

E) 	Special Group 

A i international reference population van used to standardize
 

the Togo anthropometry data, to allow its comparison witL 
other 

surveys and t, facilitate the comparison of the data within 

the 	present survey. The NCHS/CDC (National Center for Health 

http:populati.on


Statistics/Ce eter for Dfsease Control) reference population 

hIs been sejected hecousa It Is based on measurenients made 

by wcll-trained per aonne1 uslng standardized methods and on 

a large sampli of Ameril.an CAhildren DeZexam , with11n the past. 

few 	years (17).
 

Another aid in the analvsis and interpretation of survey 

data Js a nutrition status description of a socioeconomic 

elite pcpu]atlon (termed the special group) of a country. 

"'he resuLts for the specu, gcup are compared ';lth results 

obtained for the survey ,p , Lat n and with the NOCS/CDc 

references. hi spec.:al group in theTogo wac drawr from 

private day :nurserfp ,: and Lhc famillos, f hic ranking 

officers inl both tI' :-rrei orces and police force. Results 

obtained C. cfron theF,2 coe 'I''CnMic -i' y advantaged children 

are 	 felt to represeni t*e cu.rent highest le',.Is of nutri

tional hle.l,!th in Tog,.,,. o thev :tav h, regarded as 

target values ootent all> obtainable by the same age groups 

of the entire Togolese population. 

V. 	 Field Methodolo.y 

A) 	 Equipment
 

Statare 
or length was measured in centimeters using a sturdy 

portable wooden board, whIch allowed values to be read to 

nearest 0.1 centimeter.the Weigoht -was measured in kilograms 

using a Salter hanPgcl i!e,n "wlhich allowed valucs to be 

read to -fhe n1earot 0.1 kfIogram, Boards and scales ware 

checked periodicailv t,. isure their measuremcnt accuracy. 

http:Ameril.an


Arm circumference wis measured with a ,:erfas ,ilotted tape 

(24), which could be read to the nearest 0.1. cimetr 

Blood c.!Ictcd 5, f:: . ,c_,Iasheel ic k tprx:, i. ,! 

every fifth chI ld ,, h is other , :i:ri int- ,arl

larv Cubes which were .u tated t ,1C't t ..i'_ :Iu ity 

on each Lub.Jer , and the ,;icr Lhen i,-d in nrab 

solutio!, tf knaown ccucen rnt and CIIuari . Thee 6 pelj!ets 

were then taken r o the d-is g:aed heduart er ite ere th e 

Survey Directoi and Operat ion, Officer performed alI assays 

by the cyainiethem:ogicb 'n method us Lombn- a ausch and 


Minispec 20 71! S;9ectzophotomete. (25).
 

The detailed procedures followed in the survey for anthropometric 

measurements and collection of blood samples are provided in
 

Appendices E and F. 

B) Personnel
 

The administrative co-director was Mr, S.K. Amela (Le Directeur 

du Service de !a Nutrition et de la Technologic Alimentaire, 

Ministare d, T7'veloppemnent Rurc) and the technical cc -director 

was Mr. A. Ayboua (Ingenieur, Chare de Ia Division de la
 

Nutrition Arpiqc.e 
 cc de i'Econo Ainmntaire, M.nistqre du 

Dgvelopperent Ruiral) A :af'I of I5 !rdivIdual1 (see ist on 

page 84) r1ceivC- ntcns -,e 3 W;eCk tra! n , cI, rs, prior to 

the iniltlatrlic of fi Lh 1
,l 1rk. ,3 --. cs ,,":d of 1vi 

servants atta'thetd to the nutri i unit of t."-'.Mi 1 1 cry of
 

Rural Deveirpnt and I recent 
 oj;ei<5e iJ.ch scbto graduates. 

http:t."-'.Mi
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field conditiona. Ihe staff worked in teams consisting of
 

2-individuals each. While Only 6 teams oi 12 individuals
 

were required frv he f ield work, addit 
ona l men were trained 

to serve as rep anmnts in the event that staff menhers became 

unavailable fOr fIld 4cr:. 

Teams were carefully inscructed in the measuring and recording
 

of weight, height and arm circumference to insure acceptable 

accuracy and relability. Pram performance of these anthro

pometrfc measuremants was evaluatad at the end of the training
 

session through the use of snandardizatLon tesrs adapted 

from those utilized by Habicht (26). All teams learned rapidly
 

the technique of blood drawing by practice on one another.
 

"leams were also instructed in the proper techniques of asking
 

questions and obtaining responses necessary for completion
 

of other ite-ms on the data form. The obtaining of accurate 

ages through the use of historical calendars and careful 

questionning was stressed at all stages of training.
 

Before beginning the field work, the teams worked for a
 

day in a practice village under close supervision. During
 

the field work, one Tonolesc ?inistrv of Rural Development
 

and vwo CDC super-v .. us rmcined full time in the field, 

traveling with the 
teams, and observing and correcting team
 

work in the gampla stes. Thece super-isors edited the
 

team's data forms each eveniny and discussed any problems
 

found with the anpronriirt tnm o -- A-., 
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C) 	 Data Collection
 

The questionnaire is presented in Appendix G. 
 Three Items 

were deleted after tiey were found to be unsitisfactory 

for the survey: hIcth interval (item 36-38); amount: of 

land cultivated item 5.-56); number of goats own--d 

(73-74). The first socloeconomic question a ltored towas 


include crv mornry spent bv the 
household ,uring the
 

preceding month. Details for the proper 
 administration of 

the questionnaire are included in the field manual for the 

Togo Nutrition Status Survey.
 

The 	survey design and sampling methodology were structured 

so 	 that estimates coCuld be made by region of the selected 

nutrition parameters. This survey was not designed to
 

identify causal 
 factors of these problems. The methodology 

does allow, hcwever, cotimatei by region of de:nographic 

and descriptive Factors zollected in tsoe sur'cv. These
 

faci:ors ar±t'le s LKe a:nd ioca U on of 
 the, child',.; household, 

mother's etheilc"oa, -hlo ,r 
mother t s phvc icooIc a statuS , e.' rl 1sf Feo: Jof,- roc tices 

and socioeconomic data. These e red.- con -u. i.iarv infor

mation to aid in interpretation of rhe nurri tlon data.
 

Completed questionnaires 
 were edited lor le,4ibility, complete

ness, and accuracy at the sample site by the team, and then 

at headquarters by the super-jisory personnel. The edited
 

forms were airailed 
 to 	 the Center fol Disease Control 
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IBM 	370/145 computer.
 

Field work began in October 1976 and was completed the last
 

week of January 1977. Only one 
of the 205 survey slteg was 

not visited. A total -f 0,120 quesuionnaires were completed, 

VI. Sre, Re t and Ancivslh 

A) 	 Analvrc Me-hodolo-y 

A format fr d.tit presenitation and analysis was chosen which 

allowed me'inintr1i;, co parfons of regions on various nutrition 

indices tl 1.' tp, c.at-'2g suggeste1d by Wacerlov 

and Rutls h , ;cO

Nutrition.-!t.u Height-for-Age Weight- for-Height 

Normal Nutr t on normal 
 normal
 

Acute Undernutrition
 
("Was t ing") normal 
 low*
 

Chronic Undernutz:ition
 
("stunt ing") low** 
 normal
 

Concurrent acute -and 
chronic undernutrition low** 
 low*
 
("wasting and stunting") 

*Defined as jess than 80% of reference median weight
for-height


**Defined as less 
than 90% of reference median height
for-age(20)
 

Three different categories of undernutrition are identified
 

by the anthropoietric parameters of height-for-age and
 

weight-for-height. 
The percentage of preschoolchildren in
 

each category was calculated for each region. 
 The 	regions
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significant variation among all regions existed using the F-test or 

chi-square lest (22). If sigi:kiicant variation ex isted, the
 

t--test was performr.ed (each region pOrcerlta e wal compared
 

with the population-weighted 
 average percentage of the ent ire
 

country), zo determine if the 
variation was accoonted for by
 

certain regions (22).
 

The above undernutrition categories have been used in other 

field surveys sfmilar to this one 
in scope and purpose (7,8,9,10),
 

One may object to the use of these somewhat arbitrary catregories, 

and, for this reason, detailed distribution tables are pre

sented in Appendix 
 H which allows a closer inspection of the
 

data. T.c use of a 
 single cutoff value for acuze and chronic
 

undernutrition 
 permits the presentation of :sraightfor,.a!(
 

analyses in the report and 
 allows statistically meaningful,
 

although 
 simple, comparisoiw; of regions. 

Anemia has been defined an a hemoglobin of less than 11.0
 

g/lO0 ml for children 2 yea-rs of age and 
 ider and less than
 

10.0 g/100 ml for those under 2 years of age (27). Anemia
 

in adult females 
 has been defined -s a hemoglobin of less 

than 1.2.0 3/,-!0 ml if nonprei, ant an- less than 11.0 

g/100 ml if pregnant (28). The percentage of a .e%,mic preschool

children and mothers wa3 identified for each region, and the 

variations among regions tested using F-tests. 
 If
 

significant variation occurred, 
t-tests were performed to 

dctermine if certain regions accounted for it (9 _ 

http:performr.ed
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The 	sampling was dore in sach a way as 
to be proportional to
 

the population. (See Appendix C). This resulted In 
tie 	sample
 

size bein 
 si Ightly different among the regions and slight
 

variations in precision do occur 
from region to region. How

ever, the minimum number of clusters for the smallest region
 

was 30, 
 which maintains preci',ion above the predetermined
 

level even for this region. Larger regions will of course have
 

a slightly greater level of precision
 

B. 	Ae and Sex Distribution 

The sample distribution by sex and age is shown in Table 1.
 

The age and sex distribution for the 
total survey population
 

and the age and sex differenc,2s between regions 
are not likely 

to have biased the survey results. Only 11.3 percent of the 

total is distributed in the 60-71 month age grcup. Trois
 

decrease in the expected number of children 
 ao due to the 

fact that many children begin school at 5 years of age and 

were therefore not present in 	 the household when the team 

was 	there.
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Table 1 

Sample Distribution by A . and Sex 

MalPs Females 
 'lotal
Age

(Moe,ths) No._ a nerce-- , n( No. Perc2nt No. Percent 

6-11 335 
 5.6 373 
 6.3 
 708 11.8 

12-23 703 11.6 641 10.7 
 1344 22.3
 

24-35 600 10.0 572 9.3 1172 19.3 

36-47 601 
 9.7 551 
 9.0 1152 18.7
 

48-59 535 
 8.6 483 
 7.9 1018 16.6
 

60-71 385 6.2 
 315 5.1 
 700 11.3
 

Total 3159 51.7 
 2935 48.3 
 6094 100.0
 

aActual nuz:ber of children in age group,
 
bWeighted percentages 
to 	correct for the influence of undersampling


in 	 the Maritine and Plateau repIons, 

Of 	 the 6,120 children selecte, the 26for survey, were not included 

in the analvy-is because:: of omitted or erroneous age data. These 

deletions were no, concentrated in any one region. 

Of 	 those selected for naliysis, 68.0 percent (4,138) had a birth 

registration Jform, a3 p-oof f a birth.do of Amxong the regions, 

fhis value r.-and from 5L pe54.8 n to 81 percent of survey 

children, r L tr hir report-,u- re4or1, daa will be 

compared accordin thetc method of oge determin,-)tfon, 

C. 	 Acute Undernutritr-.on 

Table 2 hcws the percentage of children who had evidence of acute 

undernutrition ("wasting") eachin region and the weighted average 

http:Undernutritr-.on
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Table 2
 

Acute Undernutr.t.on* byRegion 

Rgion 
 Percent Acutely Undernoutlished
 

Savanna 
 5.1
 

Central 
 2.0
 

Maritime 
 1.8
 

Kara 
 1.7
 

P1-teau 1.7 

Urban 
 0.8
 

Weighted Average Togo
- 2,0
 

*Weight.-for-heighL -<80 percent of reference median 

The individual region prevalence figures -how significant variation 

by thi, F-test (p <.001). it should be noted that: the 5.1 percent 

figure for the Savanna region is significantly higher by the c-test 

(p <.001). 

Table 3 shows the pattern of acute undernutrition by age groups 

for Togo. 

Table 3 

Acute Unmernutrition by ARe 

Percent Acutely Undernourished 
Age (Months) 
 (weighted percent)
 

6-11 3.2 

12-23 
 4.5
 

24-35 L.8
 

36-47 
 0.8 

48-59 0.5 

http:Undernutr.t.on
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Acute undernutritiLn in Togo is age related and is 
significantly
 

highe:r in the children from 6-35 moaths by the chi-square test 

(P <.001). 

Figures 
2--1 display the Togo median weiht-.or-height by sex as 

cur'res compared -ith the NCAS/CDC reference population median and 

80 percent of median weight-for-height 
curves.
 

D. 	 Chron:[_c Und-rnutrition 

Table 4 shows the percentage of chlldrcn who had evidence of chronic 

undernutrition ("sLntingt ) .n each rerion and the weighted average 

percentage of such children for -n.I Togo,c f 

Tble 4
 

Chronic 
 tUndecnucririonyi b , Region
 

Reeion 
 Percent Chronically Undernourished
 

Savanna 
 28.2
 

Kara 
 26.1
 

Central 
 20.3
 

Mat itirne 
 17.8
 

Plateau 
 16.2
 

Urban 
 11.4 

Weighted Average - Togo 
 19.1
 

*Height-for-age <90 percent of reference median.
 

The 	total sur.,ay prevalence of stunting is high. 
 Significant
 

variation exists between the six regions by the F-test
 

(p <.001).
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COMPARISON OF TOGO SURVEY POPULATION MEDIAN WEIGHT-FOR-HEIGHT
 
WITH NCHS/CDC REFERENCE POPULATION (6-71 Months of Age)
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Based on major agricultural and food consumption patterns, one
 

can regroup the rcglons into thrce categories: northern rural 

(Kara and Savanna), remaining rural (Maritime, Pl:teau, and 

Central) and urban. The northern rural area sur-71ss on cereals 

as the food staple .,'hile the rzmanInrar1 ,- subsf-s on.1l 

root crops (14) The urban popuIat i differ, fro'm both rural 

areas by dependence on a monev econmnv with mixed food consumption 

patterns. The results are -urnarized in Table 5. 

Table 5 

Chronic Undernurrition b,." Regcuped Regions 

Percent Chronically Undernourished

Rerouned Rericns- _we htedpercent)___.... 

Ncrthern Rural (Sac'anna + Kara) 27. I 

Remainina Rural 17.8 

Urban 11.4 

Average - Togo 19.1 

Significant variation exists between these three groupings by the
 

F-test (p <.001).
 

Finally, comparing the five rural regto.-,s to 
the urban region,
 

one finds that ,0.4 percent of rural children are chronically under

nourished and 11.4 percent of urban children are chronically under

nourished. The difference is statistically slgnifEcant by the
 

F-test (p <.001).
 

In surmary, one--fifth of all logo's preschoolchildren are stunted
 

and the rural children have twice the prevalence of stunting
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over their urban cohorts. 
 Planning for nutrition intervention
 

should consider this geographical distribution of the pi-oblem. 

Table 6 shuwq thi,' pattern of chronic andernutrtion, by age, 

for Togo as a whole. 

Table 6 

Chronic Undernutrition by Age 

Percent Chronically Undernourished
 
Age (Months) .....jwei~jtedpercent)
 

6-11 
 6.5
 

12-23 
 15.1
 

24-35 
 18.6
 

36-47 
 24.4
 

48-59 
 23.9
 

60-71 
 24.8
 

Average - Togo 
 19.1
 

The prevalence of stunting in Togo increases with age through the
 

first three years of 
life. and ther-ifter levels off 
to a prevalence 

of about 25 r-rcent. !hi, my ho explained by the fact that by age 

three weaninc has been connle ted -ind children can obtain their food 

independently. Hcwe-ver, the leveling off indicates that little 

catch up gro-wth is occurring in Togo preschcolchildren after weaning 

and before age six. 

Figures 4-5 compare for each sex the Togo median height-for-age curve
 

with the NCHS/CDC reference population median and 90 percent of
 

median height-for-age curves.
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E. Concurrent Acute and Chronic Undernutrition 

Table 7 shows the percentage of children wi ti evieence of concurrent 

acute and chronic undernutrition ("wasting and stunting") in each 

region and the average per_.en tage of such children for al of Togo. 

Table 7 

Concurrent Acute and Chronic Undornutrtion . by Region 

Reion Percen- Acutely and Chronicall.v Undernourished 

Savanna 
 2.6 

Maritime 
 0.6
 

Kara 
 0.4
 

Plateau 
 0.3
 

Urban 
 0.3
 

Central. 
 0.2
 

Weighted Average - Togo 
 0.7
 

*Weight-for-height '30 percent of reference median and height-for-age
 

<90 percent of reference median. 

There is significant variatlen betwcen regions by the F-test 

(p <.001).
 

The Savanna regicn has a rate of concurrent acute and chronic under

nutrition sigaificantly hgher than the country-wide average by the
 

t-test (p <.001). Overall in Togo the rate of 
concurrent under

nutrition is low.
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Table 8 shows the pattern of concurrent acute and chronic under

nutrition by age groups for Togo.
 

Table I 

Concurrent Acute and Chronic Undernutrition by Age
 

Percent Act! tel>, and Chronically [1noernouri3hed

Age (Months) (,,el~hted _. .[cent
 

6-11 

12-23 1.8 

24-35 0.6 

36-47 
 0,4
 

48-59 
 0.1
 

60-71 
 0.1
 

Average - Togo 
 0.7
 

The pattern is that of low prevalence among all age groups but
 

with a signitisant Locrease during the second year of life by 

the chi-squa-tr tet (p .0Ol). 

F. Gomez Classificon 

While the Gomez classification (19), a weight-for-age Index, does
 

not: allow oinp to distinguish between acute and chronc under'nutrition, 

analyses based -Dn. weight-for-age are pcesentei here since they may 

prove useful for comparlscn wih existing data in other count.res. 

Table 9 presents the percet of children in comoined second and 

third degree malnutrition by region according to 
rhe Gomez classifi

cation.
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Table 9
 

Gornez Clasaifi, ition: Combined Second and Thlrd-Degree Malnutritio,*
 

15.3
 

Region Percent Gomez Second an] Thsrd-Degree (Combined) 

Savanna 
27.2 

Kara 
18.8 

Central 
15.5 

Plateau 
13.7 

Marl t Line 
13.1 

Urban 
8.9 

Weighted Average - Togo 

*Weight-for-ae "75 
 Percent of reference median.
 

There is 
a significant variation among region prevalences by the
 

F--test (p <.001),
 

Table 10 shiows the age distribution of children with second and
 

third-degree malnutrition on 
a weight-for-age basis,
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Table 10 

Gomez Classification: Combined_nd_hird Second Degree Malnutrition* 

Percent Comez SecOnd and Third-legree (Combined)
-ned) mrcent)

Age (Months) (.ei(ted 

6-11 15.2 

12-23 19.4
 

24-35 
 15.1
 

36-47 
 12.5
 

48-59 
 13.7
 

60-71 
 14.6 

Average - Togo 
 15.3
 

*Weight-for-age <75 percent of reference 
..dian.
, 


A moderate prevalence of under-eight childrcn exists in all age 

groups; with a signific0nt increase durir.n- the second year of life 

by the chi-square tes!t (p <.001), 

A more detailed presentation (f the Cmez classification of the 

weight-for-age data- is presienred in Appendix H. Even though 

variations ambong rrgions can be demonstrated, the interpretat4on 

of the results does not allow the same objective targeted program 

planning as do weight-for-height and height-for-age data These 

latter two indices help separate acute and chronic undernutrition, 

and help to determine whether long or short-term intervention 

progiams are indicatfcd. 
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G. Arm Circumference-for-Ieight Data
 

Table ii presents by the
rewfon distribution of the Togo preschool 

popul,2tLion by porce nt abbve belowanrd 82.5 percent of the 

reference J . Tho.;e below 82.5 are considered to have acute 

undernutrit- on. 

Table1i
 

Arm Circumference-for-Heigh __by Reion
 

(Percent above and below 82.5 percent of median of Ten-State Nutrition
 

Sur-,ey Data aas Reference) 

Percent of Ten-State NutritionRegion 
 Survey ReFerence Median 

<82.5 >82.5
 

Savanna 

8.1 91.9
 

Kara 

1.9 98.1
 

Plateau 

1.9 98.1
 

Urban 

1.4 98.6
 

Central 

1.2 98.s
 

Maritime 

1.2 98.8
 

Weighced Average 
- Togo 
 2.3 97.7
 

There is significant variation among regions by the 
F

test (p <.001). 
 The Savanna region has the greatest prevalence
 

of acute undernutrition while the remaining regions have a
 

similar low prevalence,
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Table 12 presents the age distribution of the Togo preschool
 

population by percent above and below 82.5 percent of the reference
 

median.
 

Table 12 

Arm Circumfer e- ce-for- He izht 1y Aze 

(Percent Above and Below 82.5 ,f MedlanP -,o-r. of Ten-State Nutrition 

Surev Data asi a . ,tr .... 

Percent of Ten-S .ate-. ur:rtlton 
Survey Reference Median 

Age (Months) (w hetdj percent) 

<82.5 >82.5
 

6-11 2.8 97.2 

12-23 
 4.1 95.9
 

24-35 
 3.4 96.6
 

36-47 
 1.3 98.7
 

48-59 0.5 99.5
 

60-71 
 0.9 99.1
 

Average - Togo 
 2.3 97.7
 

Acute undernutrition in the 6-35 month old age group is more
 

prevalent than in those children over 3 years of age by the chi

square test (p <.001). 

In Togo, 
the prevalence and distribution of acute undernutrition
 

using the arm circumference-for-height index parallels that found
 

by weight-for-height. 
However, the reliability of arm circumference
 

measurements is less than measurements of weight. 
 In addition, 

acceptable arm circu'mferemice reference datp ar nr ,,,. 
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t. 	Pedal Edema
 

Table 13 
presents the percent of children with bilateral pedal
 

edema by region.
 

Table 13 

Bilateral Pedal Edea b ReiL1 

Region 
 Percent P:-evalence of Pedal Edema*
 

Kara 
 0.9
 

Plateau 
 0.5
 

Savanna 
 0.4
 

Central 
 0.3
 

Maritime 
 0.2
 

Urban 
 0.2 

Weighted Average Togo
-
 0.4
 

*Data frcrm one team was rejected.
 

Duri'ng editing theof forms and supervision of the survey, it was 

found that one of the teanis was identifying edema much more fre

quently than any of tie others, even though all teams werc working 

in the same region. It 	 was felt after observing and questioning 

this team, tiac they had calied positive many children with a 

trace 
of edema (by a survey convention, these should have been
 

negative). When the 
findings of this 
team for edema were excluded,
 

the 	total number of children with edema decreased from 64 
to 	20.
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Only 0.4 percent of all survey children were found to have bilateral 

pedal edema. For prac:lca: purposes there is no difference botween 

regions, it one coripares the rate -,f e.dema in normal Thi dren (weight

for-height >80 percent c c.efrence media and height:-for-.:tge >90 

percent of re fercnce oedian) tb !!,,. .remainder, len- finds a 12 fold 

increase in prev,3lenc.e it the latter. Tn other wo-'ds, those :hildren 

with acute or chronic undernutrition by anthropoinett-y arc. at a much 

higher risk of havin, e.!dema. 

In spite of the ab,-ve cnrrelations with undernutrition, sotme of these 

edema cases represent: the background presence of chronic re"-1l and 

heart disease, thus loverins further the small number of suspected 

kwashiorkor children. To place this low prevalence .n percroective 

it shoulc be underlined that the seascn of severe protein-calorie 

undernutririon Is in tIhe sl.i, hile ouo survey took place in the 

late fall (15). 

I. Anemia in Veschoolchildren 

It was noted ecrly in the survey that hemoglobin levels from a
 

few villages were very high and that r.he s-miles frfcn these villages 

had a mucli darkefr rolrr. ter cteck±i-ia , :rve.i.ad that thesI?-U 


samples were collected by the same tean member. Elimination of 

this person from blood co.llection solved he probltem. The problem 

recurred near the end of the surw;y, was traced again to a lingle 

individual and disappeared when this person no longer drew the 

blocd samples. The manufacturers of the Unopette system felt 

that most likely the problem was henoconcentration in the finger 
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occurred in 12 of the 204 completed sample sites and these hemo

globin values have been deleted from all the analyses of anemia.
 

Anemia in children is defined as a hemoglobin <10.0 g/100 ml if 

under 2 yearn of age and <11.0 g/lOOml !f 2 years of age or older 

(28).
 

Table 14 presents the mean hemoglobin value by region for Togolese
 

children 6-71 months of age. No correction was necessary for alti

tude, as all villages were at or only slightly above sea level.
 

Tab] e 14 

Mean Henolobtn Values by Rcvijn 
(Children 6-71 Months of Age) 

onean Hemoglobin Value
 

Plateau 
 10.4
 

Urban 10.3
 

Maritime 10.2
 

Kara 
 9.9
 

Central 9.8
 

Savanna 
 9.8
 

Weighted Average - Togo 10.1
 

Use of the F-test shows a significant difference in the dis

tribution of the mean hemoglobin values among the regiona 

(p <.005).
 

Table 15 presents the percent of Togolese preschoolchildren with
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Table 15 

Percent of Children with Anemia by Region
 

Region Percent Anemia
 

Savanna 
 68.9
 

Kara 
 65.6
 

Central 
 65.0
 

Maritine 
 56.0
 

Urban 
 55.7
 

Plateau 
 50.3
 

Weighted Average - Togo 58.6
 

A chi-square test on this distribution reveals no statistically 

significant variation among regions. However, if one compares the 

average prev:2oce of anemia in zhe chree northern regions of 

Savanna, Kara and Contra! (6b,.5)o th- e. ainder of the country 
(53.77), the han significnt!, higbar "r ael'ae by thenorth . 

ch.i-square test ,ih bc duno< differences(Q e.005 miht to dietaty 

between north ('7), to oigher rwreH ofan c, 9cut:h or malaria in the 

north. The latter is arobabiv noIat rh. exolanation a. ; l:aril 

surveys in 'Togo hie shown the proaet.ncu to bc hi ghcc' in thre 

south and central areac (29) Malarta though is highly endemic in 

Tog.: and accounts for an unknown portion of the overall anemia rate. 
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Severe anemia demanding urgent clinical attention (defined as a 

hemoglobin of '8.0 g/100 ml), has a country--wide prevalence of 10.1 

percent. Ihis Js a dist:urbin;ly hi?;h prevalience and further studies 

to determine its n.cause shr,,ild ,.e -nder-t-ak: 

Table 16 presenrs the percent of T ogolese preschoolchildren who are 

anemic by age grCup. 

Table 16
 

Percent of Children with Anemia by Age Groups 

Age Percent Anemic
 
(Months) (weightedpercent)
 

6-1.1 
 61.2
 

12-23 
 49.3
 

24-35 
 70.7
 

36-47 
 65.7
 

48-59 
 53.4
 

60-71 
 49.2
 

Average - Togo 
 58,6
 

The pattern shows a high prevalznce of anemia in all age groups. 

The suddCL, rise in anemia at 2 yoars of age is partially accounted 

for by the change in the cutoff point for anemia from <10.0 g/100 ml
 

to <11,0 g/100 ml. 
 A better analysis of these data requires a
 

curve showing a continuous distribution of hemoglobin by age in 
a
 

reference population and comparison of survey values by percent of
 

median reference values. 
 Such reference curves are not yet available.
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J. 	Anemia in Mothers
 

Table 17 presents the mean hemoglobin value by region for Togolese
 

mothers.
 

Table 17 
Mean Hemoglobin Values by Regio 

(Mothers) 

Region Mean Hemolobin Value
 

Central 
 12.7
 

Savanna 
 12.6
 

Plateau 
 12.5
 

Kara 
 12.4
 

Maritime 
 12.1
 

Urban 
 12.1
 

Weighted Average Togo
-
 12.4
 

Use of the F-test shows a significant difference in the distri

bution of the mean hemoglobin values among the regions
 

(p <.001).
 

For 	the purpose of 
this report we have utilized the WHO criteria
 

for an:emia in adult females 
(28). Anemia is thus defined as a
 

hemoglobin of <12g/lO0 m 
in nonpregnant and lactating women, and 

<llg/100 ml in pregnant women. The maternal plasma volume and
 

hematological indices return 
to prepregnant values within two
 

months of parturition. Also, maternal 
physiological characteristics
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during lactation do riot 
differ significantly from those of 
the
 

nonpregnant state 
(30). Therefore, we have utilized the same
 

criteria of anemia for both 
 lactating and nonpreuian, women.
 

Table 18 presents 
 the perrErt of anemic iothers by region. 

Table 18
 

Percent c-f Mothers 
 with Anemia by Region 

e Anemic
 

Urban 
 38.5
 

Kara 
 35,0
 

Maritime 
 31.5
 

Plateau 
 31.3
 

Savanna 
 29.1
 

Central 
 27.6
 

Weighted Average 
- Togo 32.. 

Applying the chi-square test to this distribution shows no
 

statistically significant variation anong regions. There is also 

no evident pattc--n that appeara by logical regrouping of the regions. 

In other words.. t:here s - unLformn 30 to 37 pcrcent prevalence of 

anemia in Togolese women of 
child bearing age.
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Table 19 presents the distribution of hemoglobins by 
the physiolo

gical status of the mother.
 

Table 19
 

Hemoglobin Distribution by Phvsiological Status of Mothers
 

Non-preginant Non-pregnantHemoglobin 
 and 
 and
 
Value _- Pregnant Lactating_ Non-l actat inj 
 Total


No. Percent No. Percent No. Per c ent No. Pe r c en t 

<10.0 26 24.2 36 4.8 15 7.7 77 7.1 

10.0-10.9 23 22.7 57 7.0 15 7.4 95 8.5 

11.0-11.9 
 27 28.9 147 
 17.8 49 19.4 223 19.1
 

>12.0 
 25 24.2 
 578 70.4 
 143 65.5 
 746 65.4
 

Total 101 
 100.0 
 818 100.0 222 100.0 1141 100.0
 

By combining the appropriate parts of this table, 46.9 percent of
 

pregnant '.omen and 
30.7 percent of the remaining women are anemic.
 

This difference could be due to insufficient diet and lack of 

vitamin an6 mineral supplementation during pregnancy, 

Zf one loo?.-s at moLhers with severe anemia (defined as a hemoglobin 

of <8.0g/100 rl), there 's a prevalence of only 0.7 percent. This 

is a relatively low incidence in a country with highly endemic 

malaria.
 



41 
K. Influence of the Method of 'Age Determination on the Results 

The determination of the survey child's age is the most important 

single factor in the validity of a nut'i.on suaus survey based 

on anthropometry and anemia. 
 Only the measure of acute under-

nutrition or weight-for-h. i ,'>t is age independent, All others 

require the comparison of the measured parameter to the subject's 

age.
 

Throughout the training period, the paramount need accuratefor 

age determination of the children was stressed 
to the field
 

workers. A veriflabie record such 
as a birth registration document
 

was to be sought. 
 if this was not available, the fiey workers
 

were to employ historical calendarc 
 to relate the child's birth 

to 
local well known events, 7he first ste, 
was to determine in 

which month the bicth oc 
 rred by use, A. recurring evnts such
 

as 
harvests, planti.ngs, etc. Then the year of br wasth determined 

by use of well known importartt loc,. events such an the plane 

accident of 
the president. Cihldren withouc a verifiable record 

were not excluded 
from the survey except when thW f.eld vorkers 

felt Lhat the-,, cou]d not arrive theat child's age 3witnin months
 

by the historica] calendar 
 method.
 

Table 20 presencs 
the distribution of age daterminatior methods
 

by region.
 

http:nut'i.on
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Table 20 

Age Determination Method bjj Re__ioLn 

Percent by
Percent hy Historical Calendar 

Region Verif~abP Record and Other Methods 

Savanna 88.1. 
 11.9 

Maritime 70.8 29.2 

Plateau 65.6 34.4 

Urban 64.4 35.6
 

Kara 64.3 35.7 

Central 54.8 
 45.2
 

Weighted Average - Togo 68.0 32.0
 

It is evident that there is a wide and significant difference 

in the coverage of the birth registration svstew from region 

to region by thc F-tast (p -,00i). Hc'ver, t,-e -. 

percent cuntr,.hcl prevalence of chi ren w:tth ver if .iab] e 

poinz r-0arecords does out re1at"va high numbar of ,children 

in Toga have been covered by che reilstratlon -yszem .,q coimpared 

to a pri .r USAID Supported nutrition survey done in vest Africa. 

This survey was done in Liberia in 1975 aad it was found that only 

24.5 percent of children had birth records (10). 

In order to arrive at some! idea of the accuracy of the age
 

data obtained by the historical calendar methods, one of the
 

age dependent measurements (chronic undernutrition or height

for-age) was calculated by grouping the children according to the
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method by '*ich 
their age was determined. 
 Table 21 presents these
 

results.
 

Table 21
 

Chronic Undernutrition*
 

by Age Determination Method by Region
 

% Chronically Undernouri,hed
 

egion Verifiable Record 
Historical Calendar 

+ Other Total 

Savanna 28.5 25.6 28.2 

Kara 23.8 30.2 26.1 
Central 18.9 22.1 20.3 
Plateau 16.8 15.2 16.2 
Maritime 18.3 1.8 17.8 

Urban 11.6 11.0 11.4 
Weighted Average - Togo 19.3 18.5 19.1 

*Height-for--age <90% of reference median 

There is 
no statistical difference in chronic undernutrition
 

calculated by the 
two methods of age determination. In Togo
 

the historical calendar method of age determination of preschool

children had sufficient accuracy.
 

L. Rural and Urban Sectors
 

The first stage of sampling was identical foi both urban and rural
 

areas. 
 In the second stage, the on-site random selection of the
 

first concession or starting point of an urban quarter was not
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feasible. The starting concession had to be randomly selected 

for ea h urban sr.nple site from detailed listings prepared by the 

census or naiarls servic . (See Appendix I) for details.) No 

bias was introduced by this change. 

In Table 22 
the data is arranged to allow comparison of the rural,
 

urban and country-wide values.
 

Table 22 

Comparison of Rur-] and Urban Sectors 

Average
Ru r a] Urban To go 

% Acute
 
Undernutrition 
 2.2 0.8 2.0
 

% Chronic
 
Undernutrltiou 20.4 11.4 1.9.1
 

% Acute & Lrironic 0.7 0.3 0.7
 

% Under-ei;,,,!.t 16.5 8.9 15.3
 

% Low Arm Circumference
for-Heigh t 
 2.5 1.4 2.3 

Pedal Edema 0.4 0.2 0.4 

Anemia (Children
 
6-71 Months of Age) 59.1 
 55.7 58.6
 

Anemia (Mothers) 30.9 
 38.5 32.1
 

*See definitions in previous text.
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Of the total population of 6,094 children included in the analysis, 

4,868 or 84.7 percent (eighted) were in the rural. regiorn and 1,226 

or 1.5.3 percent (wew;ted) i theinere ,rhan region. All of the 

anthropoirtrt: odic]: ghcv ,bout a t'o-foId higher prevalence of 

undernutr:I tlon In t]ie .iur,.i arcas, The - triking difference. 

statistically, i.,-in chronic undernutrftion (by the chi-square test, 

p <.001). 

In the rural areas, anemia rates 
are higher for children, but lower 

for mother:3. These differences are not statistically significant. 

M. Special Group
 

Anthropometric and age data were collected on 450 children age 6-71 

months in several private prescihooDl, and. -1 the families of civil 

servants withinrhe capita city of 1oTese chiljren are from 

the highest socioecononic ].!ve in; , 'abiaTo 23 shows the dis

tribution of theso 450 child"'ren by ex and ae. 

Ta, e 23
 

Distribution of Snecial Group bv 
 Age and Sex
 

hales Fema l es Total
 
Age


(Months) 
 No.. Percent 
 No. Percent 
 No. Pe:-Cent
 

6-11 21 
 4.7 25 
 5.6 46 
 10.2
 

12-23 15 
 3.3 15 
 3.3 30 
 6,7
 

24-35 
 7 1.6 
 5 1.1 12 
 2.7
 

36-47 57 
 12.7 59 
 13.1 116 
 25.8
 

48-59 
 75 16.7 
 44 9.8 119 
 26.4
 

60-71 
 60 13.3 
 67 14.9 
 127 28.2
 

Total 235 
 52.2 215 
 47.R LIMf 
 inn
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There are insufficient numbers of children in the 12-23 and 24-35 46
 

age groups to make comparisons with the previous data. Table 

compares the speclal group children with the survey children for 

growth parameters in the remaining age groups. 

Table 24
 

Growth Comparisons
 

Special 
Grou %s. Tcoo Survey Children 

(Percent <80% of NCHsi3 C .cece Med n 

Age Sp e-c 1 u-re Children 
(Months) Grou. (weihted percent) 

6-Il.1 3.? 

36-47 - 0.8 

48-59 0.8 0.5 

60-71 - 0.7 

Height-for-Age
 

(Percent <90% of NCF:S/CDC Reference Medcn} 

Age Special Survey Children 
(Month5) Grou1o (We .h ted percent) 

6-11 2.2 6.5
 

36-47 
 0.9 24.4
 

48-59 
 0.8 23.9
 

60-71 
 0.8 24.8
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Table 24 

(Continued) 

WeighL-for-A.. 

(Percent <75% of NC:HS/CDC Reference Median) 

Age Thec i-l urvey Children 
_nths) -roup (-wcl;hted percent) 

6-11 4.3 15.2 

36-47 - 12.5 

48-59 3.4 13.7 

60-71 1.6 14.6 

Arm Circumfe renc.,._ for .Fhi t 
(Percent <82.5 , of on- Staue >utitiOn Survey Median) 

Age Special Survey Children 
(Months) Greo (weihted percent) 

6-11 
- 2.8 

36-47 - 1.3 

48-59 0.8 0.5 

60-71 
 - 0.9 

The special group in Lom4 shows a better grcwth status than
 

survey children.
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N. 	Other Demographic and ',scriptive Data
 

1. 	 Household Size
 

The mean household 
 size Fo" households with participants in 

the Togo sur':ey was 9.3. Table 25 presents the mean house

hold size by region. 

Table 25
 

Mean Household Size bv Region
 

Region Mean Household Size
 

Savanna 
 12.5
 

Central 
 10.0
 

Kara .3
 

Maritime 
 9.0
 

Plateau 
 8.2
 

Urban 
 7.9
 

Weighted Average - Togo 
 9.3
 

Household size is larger in the northern areas and smallest 

in the ur:n region. ilhere i a statis tbcally signif Lcant 

variation in this dist ibutonth- hbv F-'tesr: (p <. 001). 

Table 26 shows the mean household size of- the survey children 

in 	each Waterlow category of nutrition status.
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Table 26
 

Mean Household Size 

of 6,094 Survey Children by Waterlow Cateories 

Wasting 

and 
Normal Was tin Stuntini, Stunting 

Weighted
 

Mean 

Household
 
Size 10.6 11.3 
 11.0 13.1
 

The mean household sizes of the stunting and normal categories
 

differ by the t-test 
(p <. 0 0 5 )*', as do the mean household sizes 

of the comb:.e,! and normal categories by the t-test (p <.01)*. 

There is no staistlcal. differeoce between the wasting and no-mal 

categories.
 

Table 27 shows the mean household sizes of survey children 

and mothers with anemia.
 

Table 27 

Mean Household Size
 

by Anemia in Children and Mothers
 

Children 
 Mothers
 
Anemia Normal Anemia 
 Normal
 

Weighted
 

Mean 

Household
 
Size 10.8 10.1 
 10.9 10.3
 

*Test is computed from actual survey children and not from cluster
 
means, for this variable.
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A statistically significant difference in the mean household
 

size exists between children with and-without anemia by the F

test (p -:.05)*, but noc between mothers with and without anemia. 

All nutrition parameters were also compared for those survey 

members having a household size of 2-8 and 9-95. The larger 

households (9-95 members) have a higher prevalence of each f,)n of 

under.utriti)n :is ,reasured by anthropometry. Using chi-square 

tests there are diffiserecnlcyeoigniticanterces chronic(i. .,O 

undernutriciorn (p <.005) and underweight for age (p <.05). There 

was a small statisticaliy significant difference in the prevalence 

of anemia in children by the chi-.square test (p <.I), but not in 

mothers, b,; these two household size categories. 

2. Birth Order
 

The mean birth order of the participants in the Togo survey 

was 3.8. Table 28 presents the mean birth order by region.
 

TaDle 28
 

Mean Birth Order by Region
 

Reion Mean Birth Order
 

Savanna 4.1
 

Kara 4.0
 

Plateau 4.0
 

Central 3.8
 

Maritime 3.8 

Urban 3.4 

Weighted Average - Togo 3.8 

*Test is computed from actual survey children and not from cluster 

means,for this variable. 
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Birth order is higher in the rural regions than in the urban
 

region by 
the F-teat (p <.001). There is a trend to
 

higher birth orders within the rural 
areas from south to north.
 

Table 29 shows 
the mean birth ordez of the survey children in 

each Waterlow category of nutrition status. 

Table 29
 

Mean JRirth Order
 

of6,094 Survev 
Childrcen by Waterlow Categories
 

Wasting and

Normal Was tinl, Stunting Stunting
 

Weighted
 
Mean
 
Birth
 
Order 3.8 
 4.1 3.8 4.2 

Statistical testing reveals no 
differences In the mean birth
 

order between the abnormal categories and the nonnal one,
 

The mean birth order of anen cnc 
su-.%e, chil:ren .as 4.0 and of 
nonanemic survey children ,;u:s3.,' is. cal cttest ing shows 

no statisti icnt df 1ncinnean birth-, order 

between these two ctcK i es ol c nilciren. 

All nutrition parinieters ,re also compared in those survey
 

members having a birth order 
1-3 and 4--5. No statistically
 

significant differences were found in this analysis.
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3. Ethnic Group of Mother 

The ethnic group o.f the mother of each survey child was 
recorded
 

using the Precodei list in Appendix D of the field manual. 
 At 

the completton of che field work, it was fo'tnd that the followi[ng 

grcups ha no surve. membets: ADAN. ..NA ,,. ILA, KLOBO, K"ESSI, 

SOLA SOROUBA ANI' T'"OUFM B Threainin e1 thnic vroup. w ere 

regrouped into n. using ci.era such a5 similari.ties in
 

customs and language. The ,.1.!,-ig " 
:i l stin; of -e : groups: 

(Those groups with over 100 survev ac .... ned .)me hrs ire 


Group 1 - EWE, .C... A HOUF 
Group 2 - KABIYE _ORSO. LIMBA, BARIBA-OMA-TAMBERMA 

rGroup 3 - LOTOCOL., ,ASSAI, TCHOKOSS , TCHAM A, HAOEISSA 

Group 4 - MOBA, C(ORtMA KON.K CYA, 'CiAM CAM YANGA, PEULHS, 

MOSSI
 

Group 5 - MINA-.A... PEDAI-PLA 

Group 6 - A.,,-A IF E, FON, N..AGCO-AIAGO, YORUBA 

Group 7 - A.KPOSSO, AKEBOU, AnELh, AHiLON-BOGO AILON 

Distribution of survev 
members by theme 7 ethnic regroupings is
 

presented in Table 30.
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Tab le 30 

SamPle Distribution by Ethnic Group 

of, Mother 

Ethnic Gro, Mther No 

Group 1 (EWE, OUA'.'C:c1, AfJA, 
AHONTAN-A 
 EHOUE)
jo 
 1862 

Group 2 (LAMDLE, LO. SO; LAMBA,

BFAT TI ./'- -'rAEl~i,) 
 1328 

Group ) (CO'TOCOL] S, BAS SA I , TCH{OKOSSI,
WhLAMBA, -AO[s;:A 
 969 

Group 4 (XOBA, GOUP*B!A, }iONPY.OIBA,
N'GANM .... 
', PJIW".,
 
MOSS i) 


913 

Group 5 (MI NA-(GA 1N- GA IB'F
 
PEDAH-PLA) 


327
 

Group 6 (ANA-ANA 15, KCeN, 
NAGO-ANUCO, YORUBA) 
 311
 

Group 7 (AKPOSSO, ALEBOI, AMELE,
AHLON- BOCO AHLON) 

294
 

Total 

6004
 

Results for Groups 5, 6 and 7 must be interpreted cautiously
 

because of their small numbers.
 

Table 31 
summarizes 
the anthropometry results by ethnic group.
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Table 31
 

Anthropometrv Results for Preschoolchildren (6-71 Months of Age) by Ethnic Group
 

of Mother
 

W erlow Cate~orfes 
 Other Anthroq rmpetry_ Indices
 

Ethnic 
 Irlas t I rg ARM CIF.CUMFERENCE/HT
Group of 
 and WT/AGE <75% <82.5% of '!,edian of

Mother Normal Wast ing Stu"ti i& Stuntig nf Reference Median Ten-State Nuriltion Survey Data
(weigjht ed percc:nt) _ ___________ 

Group 1 
(EWTE, etc.) 82.0 1.1 16.5 0.4 13.3 
 1.3
 

Group 2
 
(KABIYE, etc.) 
 4 1 25.9 0.4 17.8 1.8
 

(COTOCOLIS, etc.) 79.3 i.8 18.2 
 0.7 15.0 
 2.3
 

Group 4
 
(MOB!,, etc.) 72.9 2.4 
 22.2 2.5 
 24.3 
 7.3
 

'roup 5
 
(MiNA-GAIN-

GAINGBE, etc.) 87,9 0.5 10.7 
 0.9 11.6 1.4
 

Group 6 
(kNA-ANA IFE, etc.) 86.4 1.2 12.4 
 8.8 
 1.4
 

Group 7
 
(AKPOSSO, etc.) 83.2 1.6 14.8 0.4 
 13.1 
 2.0
 

Lfl 
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Table 31 
shows that groups 2 and 4 have the highest prevalences
 

of 
children with abnormally low anthropometric indices or 

protein-calorie underiutr-ition, Croup 3 hais an intermediate
 

status and the remaining groups 
are be:ter off. 
 Statistical 

testing shows that the distribution,of children amon'g the 

ethnic groups hy the normal arnd a tuntLnrc categoris is highly 

significant by the chi-square 
tet (p <.00 in NOth cases). The 

numbers were too small 
 n allow testing of . distributions 

in the wasting and combined ,caeorlen ie icrributions
 

of survey subjects by weight-for-age and 
arm circumference-.
 

for-height among the ethnic groups also show significant dif

ferences by the chi-square test 
(p <.001 in both cases) 

Table 32 presents the prevalence of anemia in both children
 

and mothers hy ethnic group of mothers,
 

Table 32
 

Preva.enceco Anemia
 

bv Ethnic Gro,,p 
;~f' fothers 

Ethnic Group 
 Preschoolchrildren 
 Mothers

of Mothers 
 % Anemiai % Anemic 

(weighted percent) 

Group 1 
 56.4 
 32.5
 

Group 2 
 61.5 
 30.9
 

Group 3 
 67.0 
 345
 

Group 4 
 68.0 
 27.1
 

Group 5 
 40.5 
 38.1
 

Group 6 
 61.0 
 ,,1.5
 

Group 7 
 38.8 
 19.4
 

Average - Togo 
 58.4 
 31.8
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In preschoolchildren there is a statistically significant
 

difference among ethnic groups in the distribution of the preva

lence of anemia by the chi-square test (p <.01). Children in 

groups 2, a, 4, and 6 have the highest rates of anemia. This 

parallels the rcsult. ,xc.lt, in group Analysisenhrop-mctr', 6. 

of the prevalCnce uf [n morhers, by ethnic group, reveals 

no statist i stri-bui on. 

0. Maternal "n 1- n. ti t 

A series cf quost io. a s- to the mocher of each survey child 

to determ~i,.. ,lo&ha1 status and the weaning pattern of the 

survey child. 3 ureenc the distribution of mothers by 

physio logica1 !sata n ..oncs, 

I V e33
 

Diatri L't ion of Mothers
 

by PhvsJoloi'a' !t-atris nnd Region 

Non-pregnant: Non-pregnant 
atnd arid 

Region Pre nant Lactatinc Non-lactating Total 
No, Percent No, Percent No. Percent No. Percent 

Savanna 98 
 11.3 !96 80.3 73 8.4 867 100.0
 

Kara 99 12.0 594 
 72.1. 131 1.5.9 824 100.0
 

Central 
 66 7.6 688 78.9 118 13.5 872 100.0
 

Plateau 80 9.9 529 65,7 1.96 24.3 805 100.0
 

Maritime 
 94 10.3 609 66.6 212 23.2 9i5 100.0
 

Urban 132 694 319 27.9 1145
11.5 60.6 100.0
 

Total No. and 
Weighted Average - 569 10.4 3810 69.2 1049 20.4 5428 100.0 
Togo 
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There are statistically significant regional differences in the 

distribution of rion-oregnan t non-lactating women by the chi-square 

test ;p <.001), non-pre:nant lactating women by the 2hM-square 

test (p .001), ,-nd1 pregnant women by sint chl-square test (p <,05). 

The authe rn re ,n (P lateauj and Mlar I t :.e) plus the urban region 
have a high-er rewlence of ,men who are neither pregnant nor 

lactating, wh l,,:h may Indicate a more active participation in
 

family pi annixLo and/cr shorter 
breast feeding pariods than the
 

north.
 

Table 34 presents the distribution of responses to the question,
 

"Is this child presently breast feeding?"
 

Tabl e -34
 

Distribution of Chiliren Breast Feeding_
 

bv Age Group
 

Is thj:- Child Presently Beast Feedin?
 

Total No. of

(Months) Percent Yes Percent No Responses
 

6-11 991.9 0.1 692
 

12-23 87.1 12.9 
 1287
 

24-35 28.7 71.3 
 1036
 

36-47 
 3.4 96.6 999
 

48-59 
 0.8 99.2 858
 

60-71 
 - 100.0 
 563
 

Our survey elicited responses to this question in 
a total of
 

5,435 children of the 6,094 children included in the data analysis.
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In Togo, almost all children under 2 years-of-age are breast feeding.
 

In the third year, 28.7 percent of children are breast feeding and in 

the fourth year, 3.4 percent are still doing so. 

If the child was weaned (i.e., was no longer breast feedliag), the
 

mother was asked, "At what age did you 
 wean him?" Table 35 presents 

the distribution of 3,046 weaned children by age of weaning completion. 

TObie 35
 

Weaned Children bv Age of Weanln Completion
 

Age Percent
 
(Months) No. &-ighted)
 

<6 4 0.1 

6-11 45 
 1.3
 

12-17 763 
 25.5
 

18-23 
 908 30.7
 

24-29 
 895 28.9
 

30-35 228 
 7.2
 

>36 203 
 6.2
 

Total - lc'o 3046 
 100.0
 

This table indicates wianing was completed by 18 months of age
 

in 27.0 percent, by 
24 months of age in 57.7 percent and by 36
 

months of 
age in 93.2 percent of children. The data in t0i3 

table is probably less rel lah, than that In Table 34 since the 

reply to the question involves remembering a past event and then 

calculating the age of the child at the time of this event. 
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Table 36 summarizes the replies to the question, "At what age
 

were 
the first solid or semi-solid foods introduced?"
 

Table 36 

Age of Introduction of Solid or 

Semi-Solid Foods 

Age Percent
 
(Months) No. (weighted)
 

<6 3580 67.5
 

6-11 1632 29.8
 

12-17 106 1.9
 

>18 40 0.7
 

Total - Togo 5358 100.0
 

By a year of age, 97.4 percent of children had begun on some foods
 

other than milk or other liqui~s. The two norchari most regions 

(Savanna and Kara) introduced such foods later than the southern 

and urban regions. For exams o, by six mnths of age only 56.0 

percent in the two northern regions had introduced these focds as 

compared to 71.0 percent in the rest of the country (significant 

by the chi-square test with p <.001).
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P. Socioeconomic Data
 

The data for this section was obtained from the household heads. 

Only 3,653 or 58.9 percent of household heads were pre zent. The 

urban ragfion had the lowest pNrcenta9e of household he:ids present, 
29.9 percent. This low porcencae .f respode .- makes ho analy

sis of thils data e.ess reliabIe than previous results.
 

The results tC the 
 two socioecnoic questions (the question on 

the quantity of cultivated land ;as deleted after field testing), 
were anal,zed by statistical testing methods to look for associa

tions with undernut-ition, T~he practical significance of the
 

assc iations 
 found are unknown. 

1. Monthly Spendin5 per i C pita by Household
 

Table 37 presents the d-!s r.bution 
of households by monthly 

per capita spending by region.
 



Table 37
 

Distribution of Householdls bw MOthlv Per Canita Spending by Region
 

Region 500-999 0 1500-1999 >)000
01-499
No. Per-ent No. Percent No. Total

Percent No. Percent No Percent No . Percent 
Savanna 
 368 452 
 24, 29.9 
 124 15.2 39 4.8 /4 4.9 814 100.0
 
Kara 
 127 22,0 190 32.9 
 112 1.9.4 
 69 12.0 
 79 13.7 577 100.0
 
Central 
 228 35.3 242 
 37.5 117 
 18.1 32 
 5.0 26 
 4.0 645 100.0
 
Plateau 
 82 15.4 202 
 37.8 
 119 22.3 
 53 9.9 
 78 14.6 
 534 100.0
 
Maritime 
 74 14.8 
 173 34.5 
 116 23.2 
 61 12.2 
 77 15.4 
 501 100.0
 
Urban 
 2? 6.0 44 12.1 82 
 22.5 62 
 17.0 154 
 42.3 
 364 100.0
 
Total No. and 
 901 23.6 iC94 32.9 
 670 20.2 316 9.6 
 454 13.6 
 3435 100.0
Weighted Average-Togo
 

*CFA's per month.
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Monthly per capita spending decreases In the rural areas
 

from south to north. in the urban area, 42.3 percent of
 

the popula::ion spend more thaa 2,000 
 CPA's per month. 

Table 38 presents the mean monthly per capita spending
 

in survey households by Waterlow nutrition category of
 

surveyed children.
 

Table 38 

Mean Monthly Per Canita
 

Spending in Survey Households by Waterlo Categorv
 

of Surve,,od children
 

Wasting
 
and


Normal Wastinh Stunting Stunt in 

Weighted
 

Mean Monthlv
 
per Capita
 
Spending
 
(CFA's) 1,223 787 
 995 844
 

The mean monthly per capita spending level is lower in
 

the households of undernourished children. The differences
 

are statistically significant between the swtuntin; 
 and
 

normal groups by the t-.test (p <.001)>and between the Wast

ing and normal groups by the t-test (Q <.025)4 There is
 

a borderline statistically s.1,nificant difference between
 

the combined and normal categories by the t-test (p <.2)*. 

*est is computed from actual survey children and not from cluster
 
means, for this variable.
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The mean monthly per capita spending in households with
 

anemic survey children was 
105P,CFA's and in households
 

with nonanemic survey children was 1153 CFA's. 
 This 

difference is n o statistically significant. There was 

also no statistically significant difference in mean monthly 

per capita spending between households with anemic and 
non

anemic mothers.
 

2. Household Articles
 

The last question in the socioeconomic section determined
 

the presence and number of certain manufactured articles 

in each surveyed household. (Deter.-mination of the number 

of goats was dropped prior to starting the field work.) 

During the analysis of the data, fuel stoves and pressure 

cookers were not included, as they rarely were found in 

households. 

These articles were arbitrarily weighted by a factor of 3,
 

2, or 1, based on their cost. Those receiving a weight of 

3 were: sewing machines, motorbikes, metal roofs, and rifles 

or shotguns. Those recciving a wighu nf 2 v'ere: suitcases, 

gas lanterns, bicycles, radios. and watches or clocks, The 

remaining articles received a ,eight of I. A per capita 

number of articles was calculated by dividing their weighted 

number by household size for each household. 

Table 39 presents the distribution of households by per 

capita number of weighted articles by region. 



Table 39 

Distribution of Households by Per Capita Number 

Region 

Savanna 

Kara 

Central 

Plateau 

Maritime 

Urban 

No. 

186 

57 

1il 

31 

43 

8 

0* 
Percent 

21.5 

24.2 

15.9 

5.6 

8.5 

2.2 

No. 

321 

124 

201 

99 

61 

14 

of Weight,-d ArtIcesy__L on 

<.55-.9 --
Percent NO ircrtt }. -rtn t Na. 

37.0 201 23 133 15.3 p, 

19.0 118 18.0 16R 25.7 ? 

28.7 158 22.6 157 22.4 42 

17.8 130 23.4 207 37.2 52 

12.0 112 22.0 175 34.4 72 

3.8 57 15.5 109 29.7 81 

9 -

Percent 

1.8 

.0 

6.0 

9.4 

i4.2 

22.1 

Nc. 

10 

34 

31 

37 

45 

98 

>3.0 
iercent 

1.2 

52 

4.4 

6.7 

8.9 

26.7 

No. 

867 

654 

700 

556 

508 

367 

Total 
Percent 

100.0 

100.0 

100.0 

100.0 

100.0 

!00.0 

Total No. 
and Weighted 

Average-Togo 

537 13.o 820 20.8 776 21.6 949 28,2 315 9.3 255 7.1 3652 100.0 

*Per capita ntuber of weighted articles. 

ON. 
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The household per capita nutner of weighted articles decreases 

in the rural areas from south ow north. In the urban area,
 

48.8 percent of the population have 2.0 or more weighted 

articles per capita. 

Table 4J presents rhc mean per capita number of weighted 

articles in survey households by Waterlow nutrition category 

of surv yed children. 

Table ,iO
 

Mlean per Caita No. of 

Weghted Articles In Survey Households by Waterlow Category
 

of Surveved Children
 

Wasting 
and 

Normal Wastina Stuntinz, Stunting 

Weighted 

Mean per 
Capita No. 
of Weighted 
Articles 1.31 1.01 1.15 .86 

The mean pcr capita number of weighted articles is lower
 

in the households of underno.rishcd children. 
 The dif

ferences are qtatistically significant between the stunting 

and normal grcups by t., t-test (p <.001)*. Thre is a border

line statiscically significant difference between the combined 

and rtnal groupq by the t-test (p <.1)*. The difference
 

between the wasting and normal groups is 
not statistically
 

significant.
 

*Test is computed from actual survey children and not 
from cluster
 
means, for this variable.
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VII. 	 Discuss [on 

TIle Togo 	Nutrition Status Survey was a cross-sectional atudy of
 

the entire Too preschool population. ITe ideal requirements of
 

the sttistic in ad We realities of field logistics, time, and
 

available f ,ndi,., were carefilly considet-ed n de t-eining the 

survey dtit: content-, sampl ing methods, and procedures for assess

ing the quality of the data. Surveys utilizing tiis methodology 

have been done in the W>hed 7 Npa , Sri Lanka 	 , arnd Liberia 

Knowledge of the 
existi mnu titicn status of a population provides 

a base on which to build efective nutrition policy directed 
at
 

improvjug the ntriricnai status 
of the population. A well de

signed study cf 
the nutritcioal 
status of a statistical sample
 

of the population provideos information (n t-e nature of the
 

nutritional preblems, 
on their severity, on thei r location by region 

in a 	co,,nrrv, and an the identification of 
"risk ' 	 groups33 

Initia1.]y, the results of a nutrition status survey may provide 

the bulk of useful baseline material. Further research to identify 

other 	indicators and elucidate causal factors is indicated in the 

fields of marketing, economics, agriculture and health to permit
 

the design of 
appropriate Intervention programs, 
 A\subsequent
 

cross-setlonac nutrition survey could 
assess change resulting 

from 	instttuted remedial programs, 
 Repeat surveys permi. valid
 

data comparisons at different points in 
time provided tae survey
 

methods remain the 
same.
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A less costly method of assessing change Is the establishnent e f 

a nutrition Illan sy:stem. Trenids I .ln rsurve i Ce thf ni ition statri ; 

of the popuit:ion cul1 be continuously ,non ad h, Io imalycIIs 

of routineiv ,icaced Inic-xa:r daia. 'his presupposes rhe
 

existence Ao an' Infl .istru, 5cWO t:: I 
 ti rcd' ,O!eat:ing Such 

data or can easily beginAs ,olact-ion
 

The s......... .. n or ( il,., n Ia o we,ll. nourished and wal

nourished on :he bais Aant
:m singic n hrop,;et:ric prrameter can 

be mis].eanirg R: single anthropoMPLe.AC paramerqanCitite comr

pletel v the iWviduA cntr.u •10 K the acu aor chrConi,:
 

components :. underne '.:ri.c-a in a population. TO de f[iient: 

weight of a childl in c:mpoarison Lo ali.del we, gh fr his heig.ht 

provides .n acut:e tan iona ni un r..r'i: cl.,, N eighLt d.'ficic[ t 

n .

undernutriticn. 11-ne Wa arrgcanc.as!lcnar-!,anrovlde. a nehod 

for outlining t:heje components A prreirn-energy unidernutrition 

in children are near Iv aa ci,indication. tWdu aI[on ot 

The division of undernutr-iton into acute and chronic components 

is important in that each has aiffecent ImplIcnIons for the 

design and evaluation of appyopriate remedial programs. Acute 

undernutriti.n or wastIng suggests current or recenat ciency 

in fcod intake reflect ntg actual food una..a.ilab i. impired 

absorption result!ng from diarrhen, or :ncreaned metaholic
 

demands of other acute disease. While it may be difficult to
 

rapidly change the prevalence of the latter two situations, the
 

http:anthropoMPLe.AC


69 

first may respond to a qulckly--instituted short-term remedial 

program. This 18 particularly true in famine situations where 

emergency food distribution can remedy the situation until the 

acute environmental situations normelize. 

Chronic undernutrition or stunting inples past and long-term 

nutritional inadequacies of food supplies, a more subtle nutri

tiona]l deprivation that retards linear growth. (An unknown 

part of the preva]ence of stunting relates to the prevalence 

of chronc diseases or renr-ated attacks of acute diseases, both 

of which will influence stature growth.) Mortality and morbidity 

resulting from chronic undernutrition are not as measurable or as 

impressive as that of acute undernutrition. Furthermore, the 

implications of a moderate deficit in height potential on a child's 

health are not known. Longer-term and multidiscipl ned approaches 

to the design and Implementation of remedial programs are required 

to improve the chronic undernotrition problem of a population. 

The benefits of such programs may take several years to be realized. 

Protein-energy undernutrition in Toge is a general problem, the 

magnitude and composition of which differ in various sectors as 

summarized in Table 41. The usefulness of survey results is 

enhanced by data on the Special Group composed of Togolese pre

schoolchildren age 6-71 months of age from upper clasr Lom 

families, which show growth amctencial to he markedly increased 

in a better socioeconomic situation. 
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Table 41 

Togo NutritIon Status Survey Summary:
 

Percentage Distribution ot Children 6-71 Months
 

cf Ago by Wat,'rlcw Categories 

PCPeren L-I e 
Wasting Stuntin.g Wasting Sample

Normal Only Only and Stuntipna Sizes
 

Total Togo

(weighted) 
 79.6 1.3 
 18,4 
 0.7 6,094
 

Rural
 
(weighted) 78.1 1,5 
 19.7 
 0.7 4,868
 

Urban 
 88.1 0.5 
 11.1 
 0.3 1,226
 

Special Group 98.3 0.4 
 1.3 
 450
 
(6-71 Months)
 

*NAS Reference 98.7 0.8 
 0.5 
 - 6,195
 
Population
 

*Is 
an American reference population recommended by the National Academy
 

of Sciences, developed by CDC, and similar 
to the NCBS!CDC reference
 

population.
 

Acute undernutrition or 
wasting as 
measured 5y the weight-for

height index varies in prevalence among 
the regions of Togo,
 

The weighted country avernV; prevalence of 2.0 percent repre.ents 

the combined result of food unavailabi litv and physnological. 

nutrient misucilization resulting primarily from acute infec:tious
 

disease. The individual contrlbution of 
these two factors is 

unknown overall and prohably varies among regions. In addition
 

the contribution of each factor varien with the 
seasons of the
 

year. Further specific studies 
arn required to quantitate the
 

contribution of 
these two factors.
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By the weight-for height index the Savanna region is the worst 

off. The remaining regions seem to have little acute under

nutrition, .h lie the statistfcai differences between regions
 

are significant, a pr,2ctIical. interpretation of the differences 

must consider that overal I the country average is only 2.0 

percent and that only an arbitrary decis ion is possible to 

es tablsh the Ievl wc acute undernutrition at which Intervention 

is required. The prevaleceu in the acute fWmne situation in the 

Sahel in 1975 ranged from 9.1 percent no 22.5 percent 7 . The 2.0 

percent value tr Togo Is much below this and there is no reason 

to suspect that an acute famine or .disaster existed iQ Togo con

currentlv w.it.Ah or tiu-,ed tlately before the survey data collection. 

In the Savania region :ch higher prevalence f 5.1 percent,uh, 


the anecd rO.1 Infermotion of dimlnished harvests from lack of
 

rain in this; region, and the fact that da ta 
was collected during 

a period of traditional1 iAgh food availability, suggest that this 

region presemyv has the highest "risk" co develop substantial 

icute undernurrition in its population, 

In Togo the distribution of acute undernutrition or wasting by 

age groups Ind icates that children age 12-23 months are most 

seriously affected. Because factors such as an acute famine 

would be connon to aLl age groups, the identitication of the 

highest prevalence of acute undernutrition in the 12-23 month 

age group indicates that certain age related factors are at 
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work here such as: inadequate weaning foods and techniques, the 

inabilitv of the Infant To compete successfully in the familv 

food chain, a rd the high risk of infectlouu ese s . The contrion 


bution of thecse factors shoultd be considered in den.gning a
 

remedial program targeted at this age roup.
 

There is a w de range iv the prevalence of chronic undernutrition 

or stunting among the ragions of Togo (11,4 percent to 28.2 per

cent). The Irban region and the two southern mot rural regtions 

(Maritime and Plateau) are the superior regions and the Savanna 

and Kara are substantiailv inferior by this nutrition status 

index. Given that the effect ot moderate stunting on the health 

or well beine, of a child is not known, tne practical. importance 

of these findings is hard to interpret. Regardless, the preva

lence of s tunting in the sampie from sme regions I,9two and 

one-half times that of others showing marked reiaive differences 

of chconic undernutrition wi thin Togo. An important consideration 

may be a disproportionate food intake ov'r a long5 period of time 

among regions perhap. becauise of differences in actual availability 

to the region populations. This may be related to agricultural 

production, food distribution, food subsidies and mnarket prices. 

Other more subtie cons ide.rations may include drought cycles, 

importnce of cash crops and socioeconomic dinNiions, Data oa 

the contribution of each factor to t'.e prevalences of stunting 

are not available from the nutrition status survey, Some 
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Informacion on 
the importance of individual factors in 
the light
 

of the prevalence data of 
this survey may be obtainable from the
 

records of 
various ministries. 

In Togo, as a whole, stunting begins during the first year of life.
 

With each succeeding year, until the fourth year, others who fail
 

to obtain adequate nourishment to provide for liaear growth needs
 

slip into the stunting category. From 4 through 6 years of age 

the prevaiei.ce l ,els off at about 24 percent. This seems to
 

indicate that nutrition is adequate enough by 4 years of age 
to
 

prevent new enterers into this category, but is not adequate
 

enough to permit catch-up growth.
 

If, as Waterlow suggests, children sufferiag from concurzent
 

wasting and tunting re'quire 
a priority remedial response, then
 

0.7 perce,, to f Tog<n's 092,729 children 6-71 months of age (3,449
 

children) hava prioity 
needs. These children a,'e suffering
 

the effect of long-term protein-calorie undernucricion 
- a
 

retardation in 
 linear growth - and the effect of an acute deficit
 

in nutrients - a wcighc loss creating 
a disproportionately low 

body weight-for-heighc situation. Wien this category of under

nutrition Is analyzed, statistical differences are evident among
 

regions and among age groups.
 

A comnitment to improving countrywide the status of affected
 

children has the initial practical problem of identifying the
 

http:prevaiei.ce


74 

maximum number of affected children. In all regions and all
 

age groups the high p-'icliy child is a relatively uncommo 

occurrence, A methodical co-ntrvwide screening program using 

weight-for-height and heighi-f'or-age masu 
rements Implies a
 

major exoense 
in termsnof personnci :nd equipMee:. Practically, 

a program for screening may include as its objective all pre

schoolch'ldre, attending any health uric. A co,-ollary to thin
 

is that the participating health units; must be capable of pro

viding curative nutritional education and aid t 
the families
 

with children found to he in the priority category,
 

Weight-for-age is most used ofthe cotuion.ly index undernutrition. 

This parameter does not identify the sepa'ate contributions of
 

acute and chronic protein-calorie deprivations. In Togo 15.3
 

percent of the children 6-71 months of 
age are in: the combined
 

second and third degree Gomez classlficat ton. The Savanna region
 

has the highest prevalence and the Urban region lowe:t prevate 


lence of undernutrition by this criteria. 
 In Togo where, by our 

anthropometric criter La, there is a high pravalence of chronic 

undernutriclon ,andvaor- little acute undernutrition, it is 

probable that a large component of undernutrition as defined 

by the Comez system of ,eight-for-age measurements Is related 

to chronic food depriva rlon. In fact, In this survey the weight

for-age index for identifying undernutrition and the height- for

age index for chronic undernutrition identify a large number of
 

the same people.
 

http:cotuion.ly
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In an attempt 
to summarize the regional differences for protein

calorie undernucr. tion, Table 42 
presents a ranking of regions 
as
 

determined by to-taliing 
the regional rankings 
for the three
 

commonly used grwth indices of weighc-for-hsi ht, height--for-age
 

and weight-for-age. These 
resursa I.:dicate t..c 
the Urban region 

has the least undernutrition and the Savanra region ha; the most.
 

Table 42
 

Summary Regional Ranking for Undernutrition:
 

A Combination of Regional Growth Rankings
 

for Weight-for-Height, Height--for.-,ge, 
 and Weight-for-Age
 

Total Ranking 
Region Value 

1 Urban 
 3
 

2 Plateau 
 7
 

3 Maritime 
 8
 

4 Central 
 12
 

5 Kara 
 12
 

6 Savanna 
 17
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The measurement of arm circumference has been advocated as a use ful 

parameter to assess nutrition sruntus and the arm c .rcuzference- far

height injieox h:s boen used to identify acute undenurft!ivr. In Togo, 

both arm f or-heih ad we'?hto centifvc : ghLfi rtOn,-.r--heih t the 

Savanna r'tcln as hayvg the MoJ.hani: preva.o.ance of ar:c ,o l 'nutri tion. 

The two Lnd i cas do not. however, rank the remin re"L,..,s :In the sam 

ordtur. The night--for-height in:.x !- beleved to be tho bert anthrn-

pometric i.dicat or of .cate nutri a. Weakneses in A r r- 'mference 

data arise t'ram cho Fu7eIlriny: at= icmt.erence nlOeam;,:t is Lem-, 

acurato thor ', .L' , he ref rence dsaraF r ari cicumfreare meds 

further der . , r m circu te ronc, doe no: ..... a.. . . ' muchainv ,.a 

during the 12-0 ,-'.:m'n age period. Arm circumferenc meaa,:emO t might 

find its ' ., ..... fu h;en screenIr, n - ,s'.aess Enrrtrrl,, ef! 

preschoolchir, n in a famine or other diacer., rther thn to bae

line sureys, .L2.5 has u:sed to 1x' thesee m beeon be fore raptdlv ,ifv 

children.) 

Pedal edema of utrit ion origin is diagnostic of kwashtorkor, ]n Togo 

the survey id.-, cLed a prevalence of 0.4 pe.ent .inthe 6-7 month 

,age group. The prevaien, of peda. ed,.a in Q fold h:,her n chil.

dren with stunting andi/or winint than in child ren V.h normal anthro-

pomet r. Pedal odea is net common in Towue, r.s :i-oc.,rihil.iron bt, as 

simple examine. for -
(2n po 1 leit is to and d tOO 07' 0 . of ,eve. oe in --

undernuc rition, all children at tening clnic.; s s.ld he emilned,'i for 

it, and when found appropriate acute therapy poidd. 
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Anemia (defined as a hemoglobin <11.0 g/1O0 ml for children 2 years 

of age and older, and <I0.0 g/l00 ml for those under 2 years of age 2 7 ) 

in a popul- r minof' prescholchildren, Is predominately a reflection of 

1ong- t e rm rnd eq1ua t d ta ry riniake off iron. The country--wide average 
prevalence a)f anemia in Toga... preechnool. iclren ,as, 56. percent. 

There was a t).:CLed toward ;a creasa in the n encen prev, with increasing
 

age. in Tog, the prv2va!ences of anemia 
 were higher in the noither-n
 

rejgi nn . Reg on:- d 1f cer,- fn anom,ia preva.lence paralwIc regional
 

d Ifferenc:e. in pY- te,.in- :airor riu.titon status suggestcs
which regional
 

din par it I the dietary
o "i - of iron 

Be i deF 1 ow (I tta r :i . .. e i r1, malaria, certain inte tinal parasites, 

and Ireruilar,"mag L-bino~ ' .':'o: contribute to the anemia or)blem. 

'tud lea by m-o '.ario.3 .a i''c;w riniolvendemic rates of maJ.aria 

arcon ., chl..ldren h i o , ; - "i,,ere,Li -. reason suspect s.i gnifino a 


cmnt regi..I., t..e c. ;e prervalIce of, inhtcst " al pa rasies or
 

1eri-crvJ mar. 1 m $ oCi anio b es. Further studies would be neded to 

assess their exact c r t IutI T-n. 

Severe nemM (orbItrrriv defined as a hemoglobin of <8.0 g/100 ml) 

occurred in 10. per.,enc of Tog's 492,72 ,.reschoolchildlren. These 

49,765 Ta.gF8olee,,. chlldren lh.ve a high priority [or detection and treat

men V . f a1anC111 ia 

A--,41a (defined as a hemoglobin <12 S/100 ml in nonpregnant and lactating 

women and <11 g!O0 ml in pregnant women) in the mothurs of the survey 
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presclioolchildren showed a prevalence of 30 to 35 percent among regions
 

with no statistically significant variation. The regional variations
 

That did occur did not follow the trends of anemia or protein-calorie
 

undernutrition seen in the survey children. There is a high anemia
 

pre alence (46.9 percent) in pregnant Togolese mothers. Anemia during
 

pregnancy is partly physiological, but also is due to insufficient
 

dietary intake of iron. The anemia prevalence of 30.7 percent in
 

nonpregnant Togolese 4omen is higher than the 16.0 percent prevalence
 

for nonpregnant U.S. white women of child bearing age, but is lower
 

than the 39.4 percent prevalence for nonpregnant U.S. black women of
 

27
child bearing age
 

Anemia is a moderate problem among Togolese mothers of child bearing
 

age. Pregnant mothers have a higher risk and would be the group at
 

which to aim any intervention program, such as iron or food supple

mentation.
 

Past CDC tutrition status surveys, have not attempted to assess urban
 

populations because of the problems of sampling.. In Togs, the 1970
 

census and the malaria campaign records provided sufficient urban
 

demographic data to permit urban sampling (see Appendices C and D).
 

The survey results indicate real differences in nutrition status
 

between the rural and urban sectors of Togo. The preschool population
 

of the urban sector is statistically better off by all survey anthro

pometric indices. The differences between the two sectors are practi

cally important for chronic undernutrition as defined primarily by the
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he ih r-for-ag. index and .ecr adaly by the wel,1ht-for-age index, 

eaueof "perlr status n* thO 
 urba ''to which composes one

fifth of 
rv,, co] survev 
 lration, the country-wide average preva

l]ercs of proteln-,,ri underr or! 
 ion are Awered proportionately.
 

The ithropomori n p.t 
 Q 3o
atrnU specil grop are
 

in a" -utr - Mn o the srv 
 Ioup and Incdicate 

nuurt n ata Se n w ... i n nra the entire 

preschool popuion A 
 Tg,. "N";e.h Aptd CeParIC :h
the- weight

for-h ,ir <,,ndi ( ' 1 o a ogo spec ,-V p S 

Togo] <71ifva, A'rna;p, and] ,-+ 2 i o
?,<. ,2,-t o "C'F,!
i: reo weiciht

for-ihaiht ,r,>mparls 
 ow..
Ki<;,.t~he Togo s.p-e-. .r:,up m~edian
" 
 e a m s
 

e.qual to th" 
 tCHS/
median adqual W 
or superior to 
the Togo survey
 

group mpdi . The  c mpar,ru< sho. 'the Togo speial
 

group tu be aimost qu,' 
 La the NC S,.DC l ce.te f , -,. . ' e... 


from 1 to 3 ynar, of ne; the latter is most 
Likelv exlain.d by the
 

lack f"sufficeut 
umbpnr of children in the speci 
 grnp from 1 to 3 

yearB of ,up. 'he 'o spectal group is superior to 
the Togo survey 

group median at all ages, 

The rlationship c Onut,. t.tin status to household size, to positions
 

in thv birth order. and to the ethnic group of the mottner were examined
 

individually. 
 There were some statistically significant associations
 

of the.e factors with the nutrition indices. 
 Fn.oe'ar, the practical
 

eigniflcance of the associations are unknown.
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The mean household size of the survey participants was 9.3 with a 

range of regional means of 7.9 to 12.5. There were statistical
 

associat ionn betwenninc reasing hiousehold OIze and higher rates 
c f the 

fo]1lowing: stnt ; combined wa i:In 
 and stunting; and anemia in
 

children. Larger 
 houAholds proa bly have a proportionately lower
 

socioeconomic level 
and therefore are 
less able "o provide appropriate
 

nutritional levels to their 
young children.
 

The mean hirth order of the survey participants was 3.8 with a range
 

of regional means of 3.4 to 
4.1. There were no statistically significant
 

associations shown between birth order and 
the indices of nutrition
 

s tatus. 

The 31 ethnic groups ware regrouped into 7 major groups by Togolese
 

povernment officials 
at the end of the field work. 
These regroupings
 

were based on similarities in customs and language. 
 There were statis

tically significant differences in the nutrition status of children by
 

ethnic group, with groups 2 (Kailye, etc.) and 4 (Moba; etc.) having 

the poorest nutrit ,n status. Ihse two groups live in the northern
 

Togo regions ,where the prevalences of nutri tion are highest. 
 The
 

observed ethnic differences In 
nutrition probably reflect geographical
 

location rather than Inherunt cultural differences.
 

The average percentage of Togolese motl.ers (with survey preschool

children) who were pregnant 
at the time of the survey was 10.4 percent.
 

This compares to 
a 6.9 percent rate of pregnancy in U.S. women of child

bearing age (34). The percentage of 
lactating mothers with preschoolchildren
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increased from south to 
north with a low of 60.6 percent in the urban
 

region to a high of 80.3 in the Savanna region.
 

In the northern two regions (Savanna and Kara), 
there was a statistically
 

significant Ligher prevalence of 
lactating mothers, . la ater introduction 

of first solid foods, and an .Ide age of weaning. Tllese two regions 

also had the highest ratr. of protein-calorie undernutriton and anemia. 

In Togo, almost il1. the chidr n under 2 year ofiage werc breast--fed. 

Weaning usuallv took place duriny the last half of, the socnd year and 

first half of the thlr- year oftlifa although 6.2 percent K Ihildren 

were not weaned until after their third birthday. Soli.d foods were
 

introduced by 
 o year of age i 97.5 percent of gur.,ey children. Anec

dotal information obtained during the N eld( work indicated that these 

first solicd foods were not of high nu tritional quality. 

The maternal and child health daw:o 
suwgest the need for' more information 

on the weaning habits and feeds of Togolese mothers, An informed plan
 

for health education or other interven:tons could the. be developed.
 

Socioeconomic data were collected and statistical 
tirt -hg methods were 

used to look for associations with underrutritfun. An IndsIrect method 

to evaluate the effect of income on undernutrLion wan the datermination 

of per capita monthly spending. M!onthly per capita ,ipending decreased 

from south to north with the urban reg ion having th'e highest spending 

levels. This fo.]ous inversely the geographical distrihution of prortin

calorie undernutritIon and anemia in Tugo. The ntatistical associationE 
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of decreasing monthly per capita spending levels with higher rates of
 

undernitr Ilon were 
of a high level for the stunr ing group and the
 

wasting group.
 

The per capita number of specified manufactured articles was determined 

for each survey household. 
These articles received an arbitrary
 

weighting based 
on their monetary value. 
 The p,-r capiLa number of 

•ighte::d ar t FrI-s decrea sed from south to north with the urban house

holds havin the 
 hig:hest v,]. ei; Again thisa fol1lows inversely the
 

geogr-aphical d stri, 
 bution u; pr:otein-calorie undernutrition and anemia.
 

The a 3ssn .iati -f decreasing 
 per capita number of weighted articles
 

w.th higher rates of underntrition was of a high level only in 
the
 

stunting group.
 

There were 
some associations found 
between the two 
measured socioeconomic
 

indicators and 
undernutrition. 
The income indicator idenrifies more
 

children with 'ndernutrition than the articles 
indicator. 
Tha practical
 

signific,l e of these asscclat ions are :,nknown. Further research is
 

needed 
to ider ifv other socioeconomic indicators or to develop a
 

composite 
 Mnd.[ht would he more 
useful in identifying households
 

at high "risk" of developing undernutriton.
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VIII. List of Survey Field Workers
 

A. Civil Servants
 

1. AGBANGBA, Tchato
 

2. BIEM, Komian
 

3. DAPO, N famb!
 

4. R0NDO, Kac
 

B. Temporarv Workers
 

1. ADAGLO, Avawo
 

2. AGBEKPONOU, Kssi
 

3. ANAOU, Fad a 

4. ANLEKA. Akamakan
 

5. ASSOGBA, .nudoio 

6. BA -KOU, YaLo
 

7. CIBRILA, Sahidou
 

8. NTCHA. Mou1ele
 

9. PAN'DAM, Hountcheiyo
 

10. SESSOU, Komlan
 

i.i VIDEKE, KoffH
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90 X. APPENDICES 

Appendix A - Glossary of Terms 

Circumscriptions - The major administrative divison5 of each
 

region. There are a total of 1.9 for the entire country, 

Commune - Seven of the largest pipulaton concer.- oi Togo, whos 

administrain is fully .dependemn of the c!-cuqcar.ption k, 

which they ar - located. 'The re:nr-i-a. gov meo:,ae:,i.na e a 

civil aIthuriu:v for each of :hese Maoe ti. " ' "p.iden. af 

the Special "eolegat:on." All Seve. hve pOPuO.at1. g.re:at,.r 

than i0,O00 and for iurposes 0 the sur"7, we have grcuped them 

together to form the urban regton of Togo,
 

Commune Ouarter - A further divis ion nf :2zon,=une for census 

and administr-ative pdrposen. 

Date of Birth/Age - rel.iable date
Mhe most is determined from a 

registrat:i.on form (Qr copy thereot); alt:era :t:vely gE 1,;, 


determinead by Fat ensiv, ques.onling -f thy ppron,,
t, with use. of 

the h istor al calend ar vhen a orn is not avai labi of(to be 

uqeful va.lue, age m:ust be acculrace to w.ithin, 3 nLtho of jt 

true value). 

Field Survej Team -- A team composed of two Togo technicins who 

collect the field nirvey data, 

http:registrat:i.on
http:ae:,i.na
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Historical Calerdar - Te dates of significant events are placed 

on the calendars for theoyears which are of concern 
(in this
 

study from 1970 through mid-1976). These include dates of
 

political events, religious holidays, and the seasons of rain,
 

crop planting, harvests, etc. 
 Through careful questioning of
 

the parents, the child's birthdate is related to events on this
 

calendar and the age estimated.
 

Pojpulation Center - An administrative definition adopted by the 

1970 census to replace the traditional term "village." It 

consists of a territorial entity whose households depend 
on
 

the same traditional authority called the "village chief."
 

Random Sampling (Selection)- A type of sampling (selection);
 

where every sample site has an equal chance of selection. Samples
 

were drawn continuously throughout the country, with the 
to0
 

largest regions sampled at 
half the rate of the rest of the
 

country. 

Region - For administrative reasons, rural Togo is divided 
into
 

five econohic rcgfons. From the coast northward those are:
 

(1) Maritime region; (2) Plateau region; (3) Central region;
 

(4) Kara region; and (5) Savanna region. For the purpose of the
 

survey we have extracted the seven communes 
trom these five
 

geographical regions to 
form a sixth or urban region.
 

Sample Concession - A concession is a wallad compound cortaining
 

the homes and families of one or more households.
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Sample Household - A household is a group of peonnle nnrm:llv
 

preparting and taking their mdJor meal.s 
together. Sampl e 

households are wstemat *'cil.i selec ted from each simij site 

beginning WA radomi
the selection af ia n iNCt " cthold, 

Surve._Memiber - To be a survey member a child most 
be:
 

(a) a member An selected householdIanti 

(b ) be tween an 7r meith of ag Incl usive.
 

SurveyFopulation - A ioa!.i of 6,150 prscho,olchldro. a,, 

measured and exanined. Subgrcup Lnm of this tctal are crqui::ed 

for comr, ripns becween he ;u-ev withchil-en In sri regard to
 

selected nhar.'cteriht.ccs 
(W..g., sex, age, .tc,) and by region. 

SampleSite - A pmopuac.on center or 
a quarter of a commune
 

selected from the 
total sample universe by populatio-n propor

tional samplinrg. From these selected sample sites, the sample
 

units are drawri.
 

Sample Unit - A unit is composed of 30 children betwoen 6 and 

71 mcnths of 
age who are members of households selected for
 

inclusion in the survey fr 
 a sanle ite. Thef are 205 

sample units in the surve.,-, yielding 6,150 children, 

Sample Universe - the total population of Toge, The 1970 Togo
 

census provides this information.
 

http:pmopuac.on
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Appendix B - Referonces and Data Comparisons 

Data have to bc. organized before they can be interpreted. Values 

to be useful must he oateyorl7ld into normal or ahnormal, or similar 

classifirations. In survev using anthropowetric measurements, 

distcibution cutoffs of values for category determination can be 

arbitrri~v Lased on the survey range nr can be arbitrarily decided 

on by utilizirg experience gained from previous surveys. 

Reference pcpulAtions uveG in anthropometrv are frequently critized 

as not being aplicnble to develoning areas of the world. Because 

of this, problems arise in methods of assessinp, the deficits in 

height and weight, in order to quantitate the size of the problem 

in a survey population. in the preschc)l period, the influences 

of environment, such as nutrition and infectious disease, are of 

much greater Importance on growth than those of race or thricity. 

The differences in growth of preschoolchildren associated with
 

social ciass 
 are many times those attributable to ethnic factors 

alone. The magnitude of the genetic effect cn heiaht-fr-age and 

weight-for-age growth indices are approximately 3 per -nt and 6
 

percent, respectivelv, among 
 children from M'rferent ethnic back

grounds but similar socioeconomic class"". in pr-pubertal children, 

weight-for-height Indices ar relativly independent of age and race, 

and chiefly reflect nutritional status. 
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Waterlow suggests that a reference be used as a basis for a value 

3judgment - normal or deflcenX The re-ren . . i es are ,ued 

as a basis For the interpren.n.A icn ot survey results and not ais a 

set of rest ticnve ,iairnosri, critei'a. They are not to be used 

/v ca,.trv.
as a stindard or-crgt 1.t be sought after by 

Two or mo-,sc:udled poput.iC onr: repAted sci,._ on one popu

lation ca'n be ,ompaoetd it a : oference for a.iparison is deci.ded 

on and if: "th,: zr e. for ;,,le t acaus t ., go derermirat:ion 

ard noasu-cau mcto.c'y ire t:'n'e. . t:hc tovral. 

reference ocpV arn .nth rpcmetry, W> e o-calledOMultion ,,aiable ter 

Stuart-Meredith populti'Uns, haseO on lata noii,.&cted on i relative.l.y 

small number &t Ai ldren in lowa .w I Boston durirg the '30's and 

early 1940's, is most aommonly utilized as a refl:rence. 

Specific limitatLons of te Stuart-Meredith data base are the small 

numbers of chEr=n involved, the longitudinal rather tnan cross

sectional gathering of the data, th, .. ack of valid "eight-for-height 

percentiles, who limited w.ocioeconomtc representation, and rhe age 

of the daca itselt'. The lOth and 90th perceni.e were based on 

such a small number of chillren aF to severely L.imit n;totiStiCal 

precision in these ranges. in devel oping areas, a great majority 

of individuals may fall beJow the 10th peroencile, the very area 

where the Stuart-Meredith data base is staintlically the weakest. 

http:poput.iC
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The recent 
1vailabliity of data from large-scale and representative
 

studies in tht U. s. hai: res!ul11ted in onire approp-p riate reterence, or 

use in populari,,n c .-mpar isons, Known as the Yational Center for 

'IeaI t h1 S t rt r e, .o0 1 CDC ) 

populations *,,r inth:pcmet:rv, Specific ailv, the 

i. / 1,e I r D s A se. ( CHS ( reference 

large number f 

individual, lihar zing the N(IISiCDC reference population improves 

the statLstica! Pjcecisl ii :)f outlying percanriles 

The genera] accepince of a reference popula tion for anthropometry 

is an nLerrarjoai ',,'he ofnteed. choice "'vhich reference to use 

for a single survey is probably "nimportant. How'ever, if multiple 

surveys are to 5e compared, it wouid seem reasonable that a simgle 

reference be agreed upon. it was chosen to describe the Togo 

survey findings using the NCIHS/CDC reference population.
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Appendix C - Determination of Survey Sample Size
 

A number of facto.r" entec into the determination of sampling specifics 

for a statistical. study, including: 

a) Resources available, o,,oth ! tnanctal aci phys ic:l 

b) Constrairts such as time and logistical problems effecting 

the survey in the field. 

c) The nature of the sample distribution assumed applicable. 

d) The precis ion desired aind the confidence level to be 

associaced wiit^ it. 

Considering the effect of these factors on the survey, a minimum of 30 

sample sites or clusters in each region allows the use of normal 

parametric statisticaL procedures in the estimation of population charac

teristics* of a sample region and in testing for a significant statistical
 

difference among them 2 3 .
 

The universe sampled was the entire population of Togo as defined by
 

the 1970 census. Sanples were dra,-n for each region to allow comparison
 

of nutrition parameters among them.
 

For survey purposes, Togo was divided into 5 rural rcgions and one 

urban region, each being considered as a separate sampling area.
 

In Togo the regional Do ulation ton igurat ion was as follows: 

Maritime 493,972
 
Plateau 434,393
 
Central 252,727
 
Kara 235,552
 
Savanna 239,182
 
Urban 297a9m2
 

Total 1,953,773 

*Provided the characteriscic is not rare (<5 percent prevalence).
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Inspection of the population distribution showed that the Savanna,
 

Kara, Central and Urban regions were of rough.y equal size, and the
 

MarltJme and Plateau regions were about twice this size. For this
 

reason it was decided that gcod country-wide precision could be ob

tained by sampliing the Maritime and Plateau regions at half the rate
 

of the other region; and by drawing one continuous sample rather than 

six independent ones. 

After dividing The populations of the Maritime and Plateau in half, 

the smallest regional population grouping was 217,197 (1/2 of t-Le 

Plateau population). Since it was determia ed that the smallest region 

would have a minimum of 30 clusters, the total number of sample sites 

needed was: 

1,953778 x 30 = 270 
217,197 

A pre-existLng program for the Monroe 325 calculator was used to 

determine the 270 sampling sites. By excludin-, the odd-numbered 

sampling sites from the Maritime and Flat:eau regions, these two 

regions would then be sampled at half the rate of the other regions; 

this resulted in the following di-tribution of sample sites: 

Maritime 34 
Plateau 30
 
Central 35
 
Kara 32
 
Savanna 33
 
Urban 41
 

Total 205
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A random start and a f I aed fnterva3 method for popu Iat on proportional 

sampI in g was tien ipr Iled to the 197(1 T7go poput ion Iltt3! to identify 

the: rur.l villages or urba'r quarters that became the actual sample 

,ites in each region. This procedure is fully explained in Appendix D. 

To determine the appropriate survey sOr-ple Size for a geographic area, 

the applicabilitv of binomial theory was assumed. Using binomial theory 

modified for cluster sampling there were four variables affecting sample 

size, (''Q 

Z = normal deviate for contidence level desired (1.96 for 

95% confidence and 1.64 for 90% confidence). 

p = proportion of population having the attribute measured. 

D = deviation from 
 aenfidence'p'dzeta sanp!ing ',ic o level 

chosen; the confidence linits for p would be p -+D. 

K - adjustment for "clusterlng effect." 

The formula for 'n' is:
 

K Z2
n (p)(l-p)
 
-D2
 

Past experierce has shown that K = 2 should provide at least the
 

desired precision for most variables. The Z score is generally chosen
 

for 95% confidence (Z - 1.96).
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Wile the value o' D can be roredetermined, it depends on the value
 

of 'p' and may or mriv n;ot be acceptable; for example, 50% + 5% 

might be considere±d acceptable but 10% -%3 might not, 

The value c.f 'Y voldin the "rsit n' is 0.5 50) therefore, if a 

number of different proportions are to be measured for the universe, 

it is safest to assume p = q.5. After fixing K, Z, and p, n and D 

were the onl' valuEs not determi ned. 

By determining maximum deviation tolerable (D), 'n' for any sample
 

area was solved for as follows

=
K 2 (cluster effect) 

Z = 1.96 (957 confidence) 

p - 0.5 (50%) 

D -.046 (4.6) 

n = 2(1.96)2 (.5 x .5) 

W,0 46 )'
 

n = 900
 

Since a minimum of 900 children and a minimum of 30 clusters are
 

necessary for in acceptable level of precision for each region,
 

30 children becomes the size of each samplo unit. For Togo this
 

resulted in a total of 6,150 children (205 sampie sites x 30).
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A region sample of 900 children with proportiors: h , i charact:r

the foll. wi ,.pro.xiP':LListic varving as follows would have 

precisions: 

Difference Require(d
 

% Having 95% Confiaence for significance with
 

Level
Characteristics Limits 95% Confidence 

(p) (d) (p1 - P2 )
 

50.0% +4.6% u. 5',
 

20. , +3. 8 5. Q%
 

10.0% +2.8% 
 3.9% 

5.0% +2.0% 2.8%
 

If two regions have a statistically significant difference with 

respect to a given charanteristlic, then they mu:.t differ on that 

characteristic at least Lo the extent shown in the last column 

32
 
(p 1 - PQ 

Predetermination of the .'a pie size did not predetermine the 

precision of survey est:nates Some parame:ters had greatur precitsion 

than predinte! and othe. s had less. Computation A1 precisi on 

estimates for every tabulation provided in rhe repo)t and appendices 

would have required substantial computer time and was not done.
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Appendix D - Select ion of Sample Si.tes and Survey Childten 

1. 	 The Togo survey universe was defined as the entire population 

as defined by the 1970 census. 

2. 	 Sjrwpv ude;ign rpquird 205 sltesu or clusters, and 30 children 

in each sample unit, t o permit the required estimates and 

compArisn).. to be mde. (See Appendix Q 

3. 	 Using the 1979) Tgo line-listing by population and by region 

a fixed interval method of popnlat ion proportionate sampling 

was applied to the popu lation of1 each region. 

a. 	 The populiations of all villages (or urban quarters) within 

the sample regjion were c:lculated. 

b. 	 The cumulated total regional population was divided by 

the predetermined number of sample sites (see AppendixC) 

to obtain a smpLing site intervol; i.e., 14,472 for the 

Maritime and Plateau regions, and 7,236 fo:: the others. 

c. 	 A starting number within the bounds of the sampling site 

interval was randomly selected foc the Maritime region. 

d. 	 The village including this number in its cumulative popu

lation was identified as the first sample site in tihe 

Maritime region. 

e. The sample site interval was added consecutively to the 

starting number 34 times. 

f. With each addition the village with the number in its
 

cumulated population was identified as a sample site for
 

the Maritime region.
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g. 	This procedure was continued Krro the 5 remaining regions 

until all 205 sites had been chosen, 

h. 	It should bP notedi that the oniv ranlom n..art wns in U -

Maritime reg on. The other region stau. .,re predeter

mined by the first random ,sit. an:.t Qm ;ijmolog Inr ervais. 

4. 	 On arrival at e;h sample sitt', the fir t oncessom n was 

randomly sIe.ccred by Lhe folowing methods: 

a. 	 In rural tes
 

1) 	 With the aid oIf the village off ici,-aIls, a map was dr'awn 

of the geographical subgroupings of ,onces n com, n., 


prising t et ie poputa.ion center and these sub

groupings were numbe rd ,equentiallv. lh, iproxinate 

number of ccncess:ions was determined in eachP subgrouping. 

2) The number of concessions for all sbgroupings wac' 

cumulated. 

3) A number between one and the total number of cumulated 

concessions was selected from a random number table. 

4) The concession subgroup in which the randomly selected 

number fell, became the starting point. 

5) 	One then determined the geographical center of the 

chosen concession subgroup and proceeded to this 

point. A village official was asked to detemine 

the four points of the compaass and no draw them 

on the ground. He then selected a number from I to 

4. (One = north; two = east; three = south; four 

west.) 
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6) The survey t.eram esttma ted the number of houses 

between the center and edge of this concession 

,iIb-, YFrrirp, -i I onI r he d 1 r or t I iandPtoccrmL toed in (5 , 

A numiabcr be t weon I and i ,the ,.'4d nuwbe r of: 

houses was chosen (Nin!n, the random number table), 

and the team prot ced in the sec: ted direction 

unti]l this concession was ruached. 

b. In urban sites 

) in all urban areas, except Kom the starting 

concession was chosen for each sample site from 

the lists of concessi~ons created by Lhe 1970 

census. The number of concessions for the chosen 

commune quarter was cumulated, and a random number 

method was used to select the first cencession. 

This conce.ssion was located in the field by local 

officials f-rom the name and a.e of the head (or 

heads) of the household. 

2) In LOm,, the startin concession was chosen for 

each sample site by using. the concession numbering 

system of the Malaria Burn:su The totalI number of 

concessliu:s in Lomd was divided by 26 (the number 

of required sampie sites) to obtain :i sampling 

interval (942). A random number becween ! and 

942 was selected and the concession on the comu

lated malaria listing corresponding to this number 
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became the first concession of the firsr sample 

site. The sampling Interval was added to the
 

ntlmhvr o the I irst corn'ession to det ,rm I . he 

first concession of toe second sample site. This
 

was 	continued unti.1 all. fi-rst concessions o t:he 

26 	sample sites had been determined. These start

ing concessions were located in the field by 

finding their malaria identification number on 

tne wall or d~or. 

5. 	Selection of households in a concession
 

a. 	in most cases, there was only one household per
 

concession. If there were more than one, the house

holds were numbered and cumulated. A random number
 

table was employed to choose the first and subsequent
 

households to be surveyed.
 

6. 	The first child and all subsequent children included in
 

the survey had to be:
 

a. 	a permanent resident of the household.
 

b. 	between the ages of 6 and 71 months inclusive. 

c. 	made available to the survey team for conpletion of 

survey measurements, 

d. 	aJ.lowed to participate in the survey through Lhe
 

consent of a parent or household head.
 

7. 	When more than one chid in the 6-71 month age group lived
 

in a household, a survey form was completed on each of these
 

children.
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8. 	 The second and subsequent concessions included in the
 

survey were the next geographically closest ones. 
 This 

procedure was fll](wed in a sample site until 30 children 

had been surveyed. 

9. 	 If in a selected population center or commune quart,,_" 30
 

children were not 
 obtained, the geographically closest pop

ulation center or commune quarter was entered at its 

geographically closest point and the survey unit completed 

10. if a preselectd population center or commune cer.cer were 

found abandoned, then the geographically clsest population 

center or commune quarter was used as a sample site. 



106 

Appendix E -Procedures for Anthropometric Measurements
 

Princ ip les
 

Since OhvsWca[ grow th is one of the best indicators of the auntr itonal.
 

sttu[2E :, 2] *lT0I' I 5 (ofr melsuremenflt is; es;snLtat for -indquatecrl-i 


th,. r sratus. Of the manV -nsureu! growth, 

total body lcnt& r hht, ipht and 2,m c'-rcumfereP ;.rV the mea

suremen s natc trt:eu,_c:tv w.r ieod ut to provide us-ful if.-irjnto "tion. 

iin practice, hoe'.ve'r, the accuracy and pr,' lo" n these rrp s.rpmentS 

is ofteo t t s-

assessmenof uT ionsl 	 i 

iusc vtr';v-, so .Mhat anthr pot*ic_ KA- c.ommonly 4 .. to 

attain chei- poteot':. Stusefulnoss, Sral hatwee''e-ot dif Olrences 

are itrnsel .p cct t Wt,'this sigr i .c;n, may h-e2 ohsc0u,02C' if the 

measurement< have not beer made w - iithi cien ;c.ur- c-orcision. 

There is a deeptiv :cSi, Pl.c~ct ab';ut moki.':' OCh:.n, weight W ri cir

cumference mesureren . it seems to same t,.t " :r,-ordi., o:,fheight 

and weight is s-o s:aightforyard that it can. readily oe done- ,ith little 

attention or care. Adherenc, to the procedures which followwill 

appreciably mimize the most common sources of error,
 

A. 	 Equipment 

i. 	 Measurin. B-a rd 

- A 	combination height/length board with metric scale to
 

0.1 	cm that has been custom made. 

2. 	 Scale
 

- Salter hanging 25 kgm scale with 0.1 kgm divisions.
 

- Salter pants.
 

- Tripod - quadripod or other system to hang scale from.
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3. 	Arm circumference tape - Zerfas tape.
 

B. 	 Procedures 

The measurements will be done In the following order: 

1. 	 Length/hefght 

2. 	 Weight 

3. 	 Arm circ-aference 

1. 	 Length or height 

The measurer determines if the child's age is greater or
 

less than 2 years. Those less than 2 years will then be
 

accurately mvasured for length lying dow-n; those 2 years 

of age or older are measured for height standing. 

(a) Length measurements 

1) 	 The measuring board is laid horizontally on the
 

ground or on a table.
 

2) With the help of a 
 minimum of two assistants, 

the baby, barefoot, i.a3placed on the bcard with 

the head against t:he fixed end of the 	board. 

3) .,1assistant (the recorder) holds the baby's 

head in the Frankfort plane ,nd anplics gentle 

tractic-i to bring the top of the head into con

tact with the fixed end. 

4) The measurer, wich tho help of another assistant, 

holds the child's knees together and the iegs 

e. tended fully. The neasurer uses one hand to 

insure that child'Cie feet ate perpendicular 

to the board and >rnings the moveable footboard 

to rest firmlv aailnst the child's heels. 
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5) 	The measurer reads aloud the value of the length 

to the nearest 0.1 cm reading ; to the next higher 

0.1 um when the tength fail ls itr above the mid

way point of a 0. 1 cm graduntion. 

6) 	The recorder theu records tP length clearly in 

the appropriate bMocks on the questilonnaire 

(blocks 78--8). 

7) 	The measurer then looks at the recorded value 

on the form to be sure that it is the same 

number that he called out. 

(b) Height measurement: 

1) The measuri:g board i. in a vertical position, 

2) With thr help of a-minimum of tao assistants the 

child is oositiond barefoct on the horizontal 

placform With his feet together, 

3) 	One assiscant (the recorder) insures chat the 

child stands flat foot w'ith the knees fully 

extended. 'Deshoulders and buttocks should be 

in line with the heels and these should all 

touch the vertical surface of the measuring 

board. 

4) 	The moveable headboard is then brought to rest
 

firmly on the crown of the child's head by the
 

measurer. The head is held in the Frankfort plane.
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5) As in (a) (5) except substitute "height" for
 

"length." 

6) As in (a) (6) except substitute "height" for 

2. 
7) 

Weight 

"length." 
As in (a) (7). 

(I) 	The Salter scale is suspended from a tripod, quadripod,
 

or pole held by two assistants. 

(2) 	 The child is un,.resaed by tht parent or guardian. 

(3) 	 The parent holds the child; the measurer reaches his 

arms through the leg holes of the Salter pants and 

draws the legs of the child through the leg holes. 

He then at -aches the Saiter pants to the scale. 

(4) 	 le chfid in Salter pants hangs freely from the scale. 

The scale face is read aloud by the measurer to the 

nearest O.i kgms, reading up to the next higher 0.1 

kgm when the pointcr tip is at or beyond the .midway 

point of a 0.1 kgi graduation. The reading is made 

after the child is rea;onably still, and the needle 

is stationary. 

(5) 	The recorder then records clearly the weight in
 

the appropriate blocks on 
the questionnaire (blocks
 

75-77).
 

(6) 	 The measurer then locks at the recorded value on the 

form to be sure that it is the same number that he 

called out. 

(7) 	 The child is then removed from the Salter pants and 

partiaily reclothed.
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3. 	Arm Circumference
 

(1) 	The child is held by the parent or guardian; the left 

arm and shoulder is bared. 

(2) 	With the elbow flexed to an angle of 900 and the arn
 

rotated acro; thn, abdomen, the midpoin,t etween the 

posterior tip 4 the acrom ion ,roces.s f the, so-'putla
 

and the. oleocr.onr rocess of 
the ulna is determined 

using the Z;rfs tape. Thi point is :.rkedi ,n the 

skin with a pen. 

(3) The Zerfa,- tape is ocoped aro:nd the upper irm and 

the 	distal free ?r oF the tape inserted thrrugh the 

window and through the slot from behind.
 

(4) 	 The distal end ot the taie is pulled cuncil firm but
 

gentle and uniform contact is made with the arm cir

cumference at the marked m .idpint. tissues
T0 soft 

of the arm aze not to he compressed. 

(5) 	The measurer reads aloud the value indicated between
 

thr opposing arrows 
to the nearest 0.1 cm, reading
 

to the next higher 0.1 cm when the arm circunference
 

falls at or beyond the midpoint of a 01 cm graduation
 

on the tape,
 

(6) 	The recorder then records the arm circumference value 

clearly in the appropriate blocks on the questionnaire 

(blocks 0-86) . 

(7) 	The measurer then ookv at the recorded value on the
 

form to be sure that it is the same number that he
 

called out.
 



C. 	 Precautions 

1. 	 Assistants are necessary - in measuring children, their 

strength and mobility rannot be overstated. 

2. 	 When measurlnq the arm circwaference, pulling the tape 

end tight enough to no'w.n the skin contour produces 

INACCURATE READI:CS. 

3. 	 The Frankfort plane is a plane perpendicular to the body 

constructf in profile by a line between the lowest 

point on the margin of the orbit of the eye and the 

highest point on the opening of tle ear. As much as 

2 cm viriat_'n inlheigh or length can be produced by 

flexing or extending rhe huead cut of the Frankfort plane. 

4. 	 Children, especialiv infants, have a tendency to extend 

their feet while lying or standing. Accurate height or 

length depends on a measurement trom the heel. 
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Appendix F - Procedure for Obcaining Blood Samples 

A. 	 Fingerstick Method - for child or moaher. 

1. 	 Take one of thp unopetce containers from th, sealed plastic 

bag and ,pi e t.e survev site code number and the ID code 

number Wr this n]i.d o : mother. Add the werd "ch ild" on 

the unopette label before beginning to draw blood on the 

child. Add the word 'mther" oni the unooette label before 

beginning to Arn b lood -n the mother. Do not mark both 

unopettes 3t tc,,n Aame time. 

2. Clean index finger or middle finger of child's or mother's
 

hand by ru-bing with alcohol swab. Allow area to dry. Turn 

hand palm upward. 

3. If you are triht-handed, use the thumb and forefinger of your
 

left hand to gri? the patient's finger. H. ke a quick, but 

firm jab to the 1leshy part of the fingertip. (Be prepared 

for a sudden, iastinctive withdrawal movement by the chlid.) 

4. If necessary, use a gentle "milking" motion of your fingers to
 

stimulate flow of blood. Be careful to avoid too much pressure;
 

this will cause tissue juices to be mixed with the blood and 

introduce error.
 

5. Using a dry gauze swab, wipe away the first two drops of blood.
 

6. Remove the unopette pipet from its shield. Use the shield to
 

pierce the plastic cover of the bottle containing the dilu'ing
 

solution.
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7. Allow a drop of blood to form on the fingertip. Holding the
 

pipet horizuntally, touch the pipet to, but not into, this 

alron, and olow the pip,et to fill bv ,ap ilarv action. 

8. 	 After th'j pipet is filled, wipe off any excess blood on the out 

side 	of the pipet, bein- careful not to touch the tIp which 

would 	 draw blood out. 

9. Loosely Insert pipet into the opening of the unopette bottle.
 

Gently squeeze ard hold the sides of the container, using your 

tinger to cover the opening of the pipeL and then push the 

pipet down into the neck until it clicks. Release the pressure 

and remove your finger from the opening. The blood will then 

be drawn into the container. Squeeze the container several 

times in order to rinse out the pipet thoroughly, being careful 

not to let the lIqutd cverflow thL neck.
 
1C. Placing your finger over the opening In the top of the bottle
 

(leaving pipet in container), Invert the bottle several times
 

to mix the blood with the diluting solution. After mixing, 

place 	 Critoseal in the opening to avoid leakage. 

Ii. 	 Contents of the pipet must be mixed thoroughly Nnd quickly 

with the C!i 1uting solut ion tc avoid clotting of the blood (and 

therefor, locs ,f the ,oto cl ) ). 

12. 	 Make sure patit. It's hand is wiped off, and if desired apply 

banda id. 

13. 	 Return unopetti! to premarked plastic bag and place bag in pack.
 

14. 	 Check "yes" o. the questionnaire in the appropriate block on 

the survey f-ocm. (Block 90 if collected on the child and 

block 	94 if -)Ilected on the mother.)
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B. 	Heel Stick Procedure (exterior lower lateral sidOe of the sol.") -

For small child on i; usu.aliv the fLn erstick can ho done in aIl 

children over 1 vnar of age. Mcl. sticks are essentiallyv :he same 

as 	fingersticks; a rubbing-.ot i: toes the hlee!. from the to On
 

the bottom of the fOct will help srimufi. e the. bad flow o'pelally 

if the baby' foot is ccld Get,. fitr grasp on the ifiit_ 'S foot 

with your hand: babies can dJisplv grea, amontc. ,of resistance. 

Follow the .me procedure fnr cieaning 1 rea and cl ccting sample. 

Apply a handaid when finished.
 

C. 	 Handling of Knopeces 

The premarked plastic bag containing the used and identified 

unopettes Ws Opt in a pack unexposed- to light and delivered to 

the operations officer or project director at the end of the day, 

if 	possible.
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Appendix H - Detailed Distributions of Togo Anthropometric Indices
 

I. a. Distribution of Togo Survey Population by the Weight-for-


Height Index by Region.
 

Table I - Appendix H 

Weigh t- foCr-He! gh t : 

Percentage Di tribut ,> urmvPopulation 

by LNCHS/CDC Reference ;ei--fov-},ht. Median 

Percent of .WlIS/tCIC 1Zeference Median 
Region <80.0 80,0-89.9 90.0-99.9 100.0+ 

Savanna 5.1 9. 3 44.3 2i.4 

Kara 1.7 20.6 43.1 34.6 

Central 2.0 19.7 48.9 29.4
 

Plateau 1.7 20.4 
 48.4 29.6 

Maritime 1.8 21.6 49.0 27.6 

Urban 0.8 48.1
18.3 32.8
 

Weighted Average - Togo 2.0 21.4 47.4 
 29.1
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I. 	b. Distribution of Togo Survey Porulation by the Weight-for-


Height Index by Age Groups.
 

Table 2 - Appendix H
 

Welwhr fcer-HeIpht
 

Percentage Dlscr!but no- of Thrvev Population
 

by NCHS/CDC ,-cu Median
Refere: Jhtto-,ijht 

Ij,' Ape Groupm 

Percent: of NCIIS/CDC Reference Median 
,e (Months) <80.0 R10.0-89.9 90.0-99.9 100.0+ 

(W ,,hted rcent) 

6-11 3.? 23.0 42.5 31.4 

12-23 4.5 33.6 44.7 17.2 

24-35 1.8 23.3 47.2 27.7" 

36-47 0.8 11.9 50.9 36.3 

48-59 0.5 15.7 47.4 36.5
 

6C-71 0.7 16.3 52.9 30.2
 

Average - Togo 2.0 21.4 47.4 29.1
 



I. a. Distribution of Togo Survey Population by 
the Height-for-


Age Index by Region.
 

Tab.e 3 - endfx H 

eh t-fo r-A.e: 

Percentage Distribution of Survey Population 

by NCHS/CDC Reference elight-for-Age Median 

b% Region 

Percent of NCHIS/CDC Reference Med Ian 
Region <85 85.0-89.9 90.0-94.9 95.0+ 

Savanna 6.2 22.0 40,4 31.4
 

Kara 
 5.6 20.5 38.6 35.3
 

Central 
 4.1 16.2 
 41. 2 38.5
 

Plateau 
 3.0 13.2 42.5 
 41.3
 

Maritime 
 2.4 15.5 39.7 42.5
 

Urban 
 1.5 10.0 37.3 
 51.3
 

Weighted Average - Togo 
 3.4 15.6 
 40.1 40.8
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rI. b. Distribution of Togo Survey Population by 
the Height-for-Ag. 

Index by Age Groups 

Table 4 - Appendix H
 

He I ght-.for-Ag_:
 

Percentage Dfitribution 
of Survey PopuLation 

by NC IS/CDC Reference He Ight-for-A: e Median 

b.V!_ Gr~uEp 

Pcrcent of NCS/CDC Reference Median 
Age (Months) 
 <B5 85.0-89.9 90.0-9a..9 95.0+ 

(Weii tcd Perccnt)
6-ii 0. 5.7 28.0 65.4
 

12-23 
 2.1 12.9 
 '2.043.0 

24-35 
 3.4 15.2 42.0 
 39.4
 

36-47 
 3.9 20.5 
 39.9 35.7
 

48-59 
 5.4 18.5 42.5 
 33.6
 

60-71 
 5.2 19.6 42.8 32.4
 

Average - Togo 3.4 
 15.6 40.1 
 40.8
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1I. a. 	 Distribution of Togo Survey Population by the Weight-for-

Age Index (Gomez Classifi.cation) by Regioi 

Tab eI 5 - A f. : H. 

Gomez Class;ificatinn of Malnutrition 

Percent of (1{ /CDC ferr e Med ian-Gomez C.ssif icac ion 
~orna' 203 

Rton 90.0+ 73.0-89.9 60.0-74. w0,.0 

Savanna 21.8 :51 2.5 2. 

Kara 30.8 50.4 17.8 

Central 30.5 54. 0 14.8 0.7 

Plateau 32.9 53.4 13.3 0.3 

Maritime 30.8 56.1 12.5 0,6 

Urban 40.3 50.8 8.3 0.h 

Weighted 	 Aveiage - Togo 31.6 53.1 14.3 0.8 


